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GREAT SQUTH LAND MINERALS ANNUAL REPORT 2007-2008

EXECUTIVE SUMMARY
GREAT SOUTH LAND MINERALS [GSLM) has, in the last year, focused on the interpretation, consolidation

ond re-appraisal of aur 2007 and older 2D seismic and integrating these doto with grovity data {ocquired
by SOLO GEOPHYSICS in 2007 and with geclogical doto. Reinterpretation of these data and the
application of Monte Carlo modeling has led to the identification, study and volumetric appraisalof 17
leads and prospects. A reappraisal of the source rock potentiol af onshore Tasmania has been carried
aut. Comparative studies with analogous basins in Austrolio and efsewhere have olso been made. Lead
and prospect masaics have been constructed and suitable well site Incatians identified. The well sites
have been prigritized on the basis of prospectivity and estimated volume of prospective undiscovered
petroleum. Numerous geological, engineering, societal and environmental studies have been conducted
an these sites. Eagle nesting sites have to be avoided during exploration activity. Close liaison with eagle
experts plus o helicapter- based, eagle nest survey have gliowed GSLM eventually to locate o geologically
and ecologically suitable drill site near Lake Echo. Detailed engineering, emergency, hydrogeclogical,
environmental and geological plans have been campleted for our planned initial site near Lake Echo and
legal agreements signed with the landowner (GUNNS itd). A contract has been signed and payment for
mobilization mode ta HUNT ENERGY, a leading petraleum drilfiing company based in Adeloide .

Bellevue #1 will be drifled near Loke Eche, to o depth of 2750m, once opprovals have been chtoined from
Mineral Resources Tasmania. A further & wells are envisaged for 2008-200% as well as acquisition,
processing and interpretation of o further 500km of seismic lines.

TERREX SEISMIC conducted 271 line kilometres of VIBROSEIS 2D seismic in 2007. These data were
processed by FUGRO in Perth, Further processing was carried out by FUGRO SEISMIC IMAGING in 2007
including AVCO analyses of bright spots and flat spots on the Thunderbolt and Bellevue structures. The
seismic data were analysed and interpreted in-house, using KINGDOM seismic interpretation software
and cross sections and two way time maps were prepared. Down-hole seismic velocities obtained
previously by GSLM at GSLM's Bruny Island and Hunterston stratigraphic well sites, were used to
calcuiate depths to identified geclogical horizons and lithostratigraphic columns constructed. Suitable
sites were identified using newly acquired gravity surveys of the Central Highlands and a subsequent
combined geophysical/geological study by LEAMAN GEOPHYSICS. Refinements and discussions of the
seismic interpretations were made over the 07/08 vear by very experienced external consultants
including Trent Spry and Brian Diamond of RPS ENERGY {Perth), Suleyman Turgut istanbul) and by Ekal
Lid{(Melbourne), Subsequently, volumetric calculations of undiscovered prospective resource were
carried out on the structures using standard petroleum industry programs utilising Monte Carlo
probability technigues, These data were used to rank the structures. The Bellevue and Thunderbolt
sites were eventually ranked as number 1 and 2 as they are on very large structures and test both the
Gondwanan and Larapintine petreleum systems. The Bracknell, Butlers Rise, interlaken, Cressy,
Stockwell, Hunterston, Hummaocky Hills, Scotts Tier, Lonnavale #2, Nile River , Macquarie River, Derwent
Bridge, Quamby and Steppes are smaller, mainly fault-contrelled structures and test the Gondwanan
petrolaum system.
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A study on fault smear was initiated which shows the likelihood that most faults in these Gondwanan
structures would have been sealed by shale smear both during charging and subsequently.

Geologically, economically and geophysically ranked well sites were then investigated for cultural,
logistic and environmental suitability.

The Bellevue structure has been prioritized because of its size and prospectivity. Several sites have been
identified on the basis of Two Way Time maps and initial on ground reconnaissance. However, a
helicopter based survey of eagle nests commissioned by GSLM led to the exclusion of three geological
promising sites just to the north of Lake Echo. Subsequent work has shown a site to the west of the
northern shore of Lake Echo, to be geologically, logistically, culturally and environmentally suitable.

In addition to eagle-nest studies the following studies have been carried out at various potential well
sites by numerous Tasmania-based consultants. These are:

Hydrogeology (by Leaman Geophysics)

Acoustic studies on the Hunt Energy 3 rig in South Australia (by Pieru Terts)

Acoustic studies on the Spaulding top-hole rig (by Bill Butler)

Acoustic studies on individual sites {(by Terts and Butler)

Threatened Species (Phil Barker of VIPAC )

Forest Practices Plans and/or Special Values Assessment {Brian French, Chris Barry and Tony Stonjeck)
Cultural and European Heritage (Parry Kostoglou of ARCTAS)

Aboriginal Heritage (Rocky Sainty)

Environmental Management Plans {by Shane Bartel)

Rig inspection and drilling systems {by MODUSPEC)

In addition, certification was obtained from the Tasmanian Fire Service, public liability and well control
insurance arranged, well contro! and first aid certificates of all drilling crew copied and full landowner
agreements negotiated and obtained. Drilling Plans, Operations Plans and Emergency Response Plans
for each well site were produced in-house by GSLM drilling manager Duncan New. Minor studies on
basin comparisons, iodine in surface waters as geochemical indicators of petroleum leakage along the
Tamar Lineament and seismic imaging of the Tamar lineament have also been carried out.

GSLM has commissioned GERALD SPAULDING DRLLING to drill the top hole of Bellevue #1 to a depth of
300m. At the time of writing the Hunt Energy Drill rig has been dismantled and is arriving in Tasmania.
Subject to MRT approval, we expect to commence drilling operations in September 2008.

Clive Burrett, Chairman and Chief Geologist, GSLM and Empire Energy.
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Proposed Exploration Plan 2008-2009

Subject to MRT permissions and final landowner approval, the company will be spudding Bellevue #1 in
September 2008,

The total cost of Bellevue #1 is estimated to be in excess of $5million.

It is planned to then move the Hunt Energy rig to Thunderbolt #1 to the east of the Florentine Valley.
Another 4 wells are planned for early 2009 but drilling will depend on the results of wells 1 and 2.

In addition 5 million dollars of additional seismic lines are planned for the 08/09 summer.

The total budget for SEL 13/98 is planned to be $45 million in 2008/9.

September — October 08

Spud and drill Bellevue #1 Reports for Thunderbolt and other well sites. Write and compile well
completion report.

October- November 08

Spud and drill Thunderbolt#l Plan seismic.
December - January 08/09

Assess results from Bellevue and Thunderbolt, Spud well number 3. Plan seismic.
February —March 09

Well number 4 Seismic program

March-April

Well number 5, Seismic program.

April-May 09

Well number 6 Processing and interpretation of seismic.
May-lune 09

Well number 7

June =July 09

Well number 8
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Introduction

A combined GPS and gravity survey was carried out during April and early May 2007 in the
Tasmanian Central Highlands, principally around the Lake Echo region. The survey was conducted by
Brian Rau and assistants of Solo Geophysics & Co (Solo Geophysics 2007), supervised by Leaman

Geophysics, on behalf of Great South Land Minerals,

Existing gravity measurements in the area were unfortunately limited and insufficient for the gravity
data to be usefully integrated with seismic acquisition data collected by GSLM in the same area. The
purpose of the survey was to remedy this situation. Unfortunately, due to the nature of the terrain
and the survey equipment used, a regular grid of sample points was not possible. Measurements

were mainly made on existing tracks, causing the final data to contain some gaps.

Final data from the survey was supplied to Dr. David Leaman of Leaman Geophysics and Dr. Bob

Richardson of Mineral Resources Tasmania.

Dr David Leaman supplied GSLM with a Completion Report and interpreted gravity maps for the
Central Highlands region, based on both Bouguer Anomaly and Residual Bouguer Anomaly

measurements and illuminated from the north-east (Leaman 2007).

MRT provided GSLM with gravity measurement points (Bouguer Anomaly and Residual Bouguer
Anomaly) from the State Gravity Database (incorporating the 2007 Solo Geophysics data), limited, of

course, to the data which GSLM is entitled to access.

It was then necessary for GSLM to create gravity maps from the state-wide point datasets supplied

by MRT.



Methodology

The following methodology was applied for both the Bouguer Anomaly and Residual Bouguer
Anomaly gravity datasets:

The XYZ (Easting, Northing, Gravity) data obtained from MRT was plotted and used to interpolate a
gravity surface. SURFER software was used. A Kriging algorithm with a specified cell size of 100m and

the other default parameters was used for the interpolation.

The resulting grid was exported from SURFER in ASCII XYZ format.

The grid was imported into ER Mapper. A ‘spectrum’ colour range was applied - (ranging from hot
pink at the lower end of the scale, through blue, green, yellow and red at the high end). The colour
inflection (or change) points were defined by a "histogram equalise’ algorithm which caused a similar

number of cells to be assigned each colour.

It was necessary to define a subset of the original grid {trimming off the edges) before it was

coloured, since artificially high or low values at the edges tended to skew the resuits.

Sun shading was applied to the coloured surface. A vertical sun angle of 45 degrees was used and
four datasets were produced with illumination from the north-east, north-west, south-east and

south-west respectively.

Datasets were then exported from ER Mapper in ECW format, so they could be opened in both
MaplInfo (GIS software) and Kingdom Suite (seismic interpretation software) and overlaid with other
data such as seismic acquisition data points, geology, topography and potential drill sites. See

Results section, Figures 1- 12.

Results

See following pages.



Figure 1. Residual Bouger Anomaly - Tasmania - (llluminated from the northeast)
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Figure 2. Residual Bouger Anomaly - Tasmania - (lluminated from the southeast)
with Tasmanian towns. GSLM seismic lines and GELM proposed drill sites




Figure 3. Residual Bouger Anomaly - Tasmania - (llluminated from the southwest)
with Tasmanian towns, GSLM seismic lnes and GSLIA proposed dill sites
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Figure 4. Residual Bouger Anomaly - Tasmania - (llluminated from the northwest)
with Tasmanian towns, GELY seismic ines and GSLM proposed dll sites
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Figure 5. Bouger Anomaly - Tasmania - (llluminated from the northeast)
with Tagmanian towns, GSLM seismic ines and GSLM proposed dill sies
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Figure 6. Bouger Anomaly - Tasmania - (llluminated from the southeast)

with Tasmanian tewns, GSLA saisiie ines and GSLM proposed drill sines
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Figure 7. Bouger Anomaly - Tasmania - (llluminated from the southwest)
with Tasmanian towns, GSLM seemic lnes and GELM proposed dnill ses
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Figure 8. Bouger Anomaly - Tasmania - (llluminated from the northwest)
with Tssmanian towns, GSLM seismic lnes and OSLM proposea drill sites
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Figure 9. Residual Bouger Anomaly - Central Highlands - (llluminated from the northeast)
with Tasmanian towns, GELM ssismic lings and SELM proposed dol spes
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Figure 10. Bouger Anomaly - Central Highlands - {llluminated from the northeast)
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Figure 11. Residual Bouger Anomaly - Midlands - (llluminated from the nartheast)
with Tasmanian towns, GSLM szismic lines and GELM proposad dnll siss
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Figure 12. Bouger Anomaly - Midlands - (llluminated from the northeast}

with Tasmanian towns, GELM seismic linas and GSLM proposed diill sites
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Discussion/Conclusions

The Kriging method used to create the gravity grid in SURFER is complex, with many of the
parameters able to be adjusted to fine tune the resuft. The default parameters were used for this

data and deemed to produce a consistently acceptable result across the entire area.

The results were compared with Dr David Leaman’s interpolation for the Central Highlands as well as

an older state gravity map as check for gross errors. None were found.

The Kriging algorithm produced some artefacts in the final grids. These artefacts appear as a series
of straight ledge-like shapes, particularly in areas where there are a limited number of input data

points.

The choice of cell size was difficult given that the distance between data points varied significantly
throughout the dataset. A value of 100m was chosen as being a good average. A smaller cell size
than 100m may have been appropriate in certain areas and produced a smoother looking grid when
viewed close-up, however, in areas of wide distribution of data points, a very fine cell size gives the

appearance of much higher precision in the data than is actually the case.

Of course, a better result could always be obtained with the addition of more gravity measurements

spaced a in a regular grid pattern.

Applying a colour range across a state-wide dataset naturally means that local variations will not be
so apparent since they are small variations in terms of the entire dataset. For a more detailed
examination of local variations in gravity, a subset of the state-wide data should be taken and the

methodology outlined previously applied to this subset.
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INTRODUCTION

Great South Land Minerals Limited holds exploration licence SEL 13/98 which
covers much of central Tasmania. including the broad and undeveloped plateau
region.

Gravity data coverage in the region has been extremely variable in spacing and
reliability. Large parts of the area north and west of Bothwell; approx 480 000 mE,
5310 000 mN, contained regional stations with spacings of 5 to 7 km. Some road
traverses offered higher density. No reliable interpretation of structures between
land surface and perhaps 3 km depth is possible with such data and many deductions
and inferences based on regional surface geological data may be misleading. See
comments in Leaman, 2007.

Smce GSLM intended to acquire some additional seisuiic data and to drill some
wells it was considered desirable to obtain other data sets which can offer broader
and ntegrated coverage and so resolve some of the inevitable ambiguities posed in
such a green-fields area in which target units and structures are complex and
concealed, and presently un-drilled.

The present survey was underfaken in order to remedy these observational
limitations and to allow a more comprehensive integration of extant and newly
acquired seismic data.

Gravity data have been acquired along any accessible vehicular routes in central
Tasmania. A more regular station spacing is an ideal not practically nor
economically feasible in central Tasmania and could only be achieved with
extensive use of belicopters or walking. The new survey represents a basic infill on
readily accessible routes with negligible hand carriage of equipment and no use of
helicopters. The nomwal spacing has been reduced to less than 1.5 to 2 km across
the entire area surveyed with along traverse spacings of 0.5 to 1 km. Some gaps
persist where large areas lack any access — such as lakes or reserves.

The survey was undertaken between March and late May, 2007 by Solo Geophysics
based in Adelaide, South Ausiralia, and was supervised by Leaman Geophysics.

THE SURVEY

The survey operation was completed with crew (Brian Rau - principal, Todd
Sandercock and George Gamtcheff as assistants) as a combined GPS and gravity
survey.

The equipment used included a Leica 1200 dual frequency RTK base station for
survey control, a Garmin GPS 60 for roving observations tied with a 4W/25W UHF
467.075 MHz radio link. Optical survey support required Sokisha B1 theodolite and
5 m staff,
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The resolufion of the basic GPY survey componsnt was better than 3 om
horizontally and 3 om vertically. When observatious might lead 10 arrors in excess
of 5 cm they wers not recorded.

Cravity observations were complete with La Coste & Romberg meter G336 with
calibration factors of 101388 to 1.013%0 for the meter range required. The most
recent check calibration was undertaken i November 2003,

The ulttmate gravity base for the survey was the National Tie Station at Hobart
Airport but, due to construction activities which hmited access and re-occupation, a
temporary airport base was established cutside the buildings and then linked to a
new base at Mt Pleasant radio telescope nearby where the base was located at
survey mark 9659 9160 RMI {535 927mE, 5260 737 mN, 73 m AHD) This station
was then used to anchor the survey and provide contrel observations, Observed
gravily at Mt Pleasant is 980436.97 mgal (Isogaltd) or 980423.76 {Isogalg4).

A secondary base network was then established linking Bothwell, Steppes,
Tarraleah, Quse, Miena and Bronte Park. The control {or this linkage was ot Bronte
Park: station 100032, Isogal6d of 980209.52 mgal, 457 74278 mkE, 5334 623,73
wN near the punction of Martborcugh and Lyell Highwavs,

Elevation control was based on Stale survey marks linked to the RTK GPS control
station. The Nundamental tie and reference was bench mark ST1084 (Broute Park):
457 774071 mE, 533111496 mN, 67767 m AHD Soveral subsidhary clevation
reference points about 5 to 10 ki apart were then established across the region.

Several problems were sncountered during the survey which limited its coverage
and rate of progress. Such problems inchrded locked pates, gates with Tocks which
did not function, restricted access to some private land, deer shooting and refused
access af such times, tree falls, eroded tracks and difficulty in tracing land owners,

Much of the access used was relatively new and related to forest activities, both by
private forost companies and Forestry Tasmania, Working limitations and the
mpmerons key requirements were often a problem in such areas although no access
was denied. Such problems, however, lead to inefficiencies in planning access and
work sequences and cost much tune,

Downtime due to weather was, fortunately, minimal given the general elovation and
exposure of the area.

Total stations observed, 1895,

All gravity observations were taken at growwd level and dnft corrected using loop
corrections followed by correction for tides. Bouguer reductions have been
computed by Solo Geophysics using a density of 2.67 tm’ and then ferrain
corrected to a radius of af least 19 km by Leaman Geophysics. The ferram
eorrections are considered minima and any differences reflect map scales and
resolufion, or fine details of topographie irregulanines very close 10 the metor, The
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latter were not described. Terrain corrections are typically less than 0.6 mgal but
some exceed 3 mgal.

The density used allows consistent merging with the Tasmanian gravity data base
and the reduced data are fully compatible with that data base. With the exception of
some terrain corrections, especially those in excess of 0.4 mgal, the new reduced
data has a precision better than 0.01 mgal w Bouguer anomaly. Stations with large
terrain corrections, or in difficult to assess locations near the meter, may only have a
precision better than 0.05 to 0.1 mgal depending upon the particular topographic
feature. No special or local slope surveys were undertaken to define or resolve such
problems since there is no justification. The data thus accumulated into the State
data base is, in general, of much better quality than any other elements already
mcorporated. This is a high quality data set acquired in difficult terrain.

All data verification and checking was undertaken by David Leaman of Leaman
Geophysics and reviewed and inserted in the official data base by Robert
Richardson of Mineral Resources Tasmania.

New data, as acquired during the survey reported here, have been blended with the
State Gravity Data Base and basic plots provided in image (orm. All data are
presented in terms of AMG66 zone 33 coordinates and AHD.

The two mnages provided present raw Bouguer anomalies (as observed, corrected
and reduced), and residual Bouguer anomalies (after removal of crustal trends using
the method of Leaman & Richardson, 1989 and Roach er a/ , 1994

Both data bases (raw Bouguer, residual Bonguer) have been supplied to Great South
Land Minerals Limited in digital form for practical use, interpretation and plotting
in any form required.

REFERENCES

Leaman, D.E., 2007. An integrated interpretation of seismic, gravity and magnetic
data (as available m December, 2006), cenfral Tasmania. SEL, 13/98. Repori
for Great South Land Minerals Ltd, by Leaman Geophysics, January.

Leaman, D. E., & Richardson, R. G., 1989. Production of a residual gravity field
map for Tasmania and some implications. Exploration Geophysics, 20, 180-
184,

Roach, M.J., Richardson, R.G., & Leaman, D.E.., 1994. Companson of regional-
residnal separation teclniques for gravity surveys. Exploration Geophysics.
24, 779-784.

Report prepared on behalf of Leaman Geophysics by
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_ﬂ/ 1
Q/ 56‘40&%6’“’”\ |

Dr. D. E. Leaman
July 2, 2007
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Residual Bouguer Anomaly - Central Tasmania
Hluminated from the northeast
25 June 2007
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Residual Bouguer Anomaly - Central Tasmania
HHluminated from the northeast
25 June 2007
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SOLO GEOPHYSICS & CO.

3AMCINNES STREET, RIDLEYTON. 8. AUST. 5008 P.0. BOX 212 NORTH ADELAIDE 5006
TEL: 08 8346 8277 FAX: 08 8346 0924
A.C.N. 007 931 571

email: sologeophysics@aol com

GRAVITY SURVEY CENTRAL HIGHLANDS AREAS,TASMANIA
for
GREAT SOUTHLAND MINERALS
199 Macquarie Street, HOBART
Period from February to May 2007

Solo Geophysics & Co 3A Mclnnes Street Ridleyton, South Australia 5006 Tel: 08 83468277: email sologeophysics@aol.com



INDEX:

CREW

INSTRUMENTS

GRAVITY CONTROLS

GPS CONTROLS

SURVEY AREA

ON DISC PHOTOS AND DATA FILES

The Crew:

Solo Geophysics & Co 3A Mclnnes Street Ridleyton, South Australia 5006

Tel: 08 83468277 cmail sologeophysics@aol.com



A combined GPS and gravity survey was carried out during the months of April to early
May by surveyors Brian Rau , Todd Sandercock and George Gamtcheff of Solo
Geophysics & Co.

GPS EQUIPMENT:

Solo Geophysics & Co 3JA Mclnnes Steet Ridleyton, South Australia 5006 Tel: 08 83468277: emaii sologeophysics@aol.com



Leica 1200 dual frequency RTK for survey applications

Garmin GPS60 for local activities

Radio Link 4W/25W UHF 467.075MHz frequency

Equipment owned by Solo and maintained and upgraded by manufacturer.

RTK survey resolution was better than 0.05m for horizontal and vertical measurements as
satellite availability was usually resolved better than 0.03m. The data is not recorded
when a vertical error of 0.05m is exceeded. Tasmania satellite availability limits useful
survey periods in dense vegetation.

RTK-Base station:

Rover:

Solo Geophysics & Co 3A Mclnnes Streel Ridleyton, South Australia 5006 Tel: 08 83468277, email sologeophysics{@aol.com



GRAVITY METER:

LaCoste & Romberg Modl G #556

Meter calibration table:

Solo Geophysics & Co 3A Mclnnes Steet Ridleyton, South Australia 5006 Tel: 08 83468277: email sologeophysics(@aol.com



Calibration table for conversion from instrument divisions to milligals for Tasmanian
surveys.

Instrument Range Value in milligals Factor for interval

3700 3749.18 1.01388

3800 3850.57 1.01390

Equipment owned by Solo and maintained by manufacture to specification.
Instrument returmed from routine service to Austin Texas November 2005.

Meter daily variations closely follow Longmans tidal calculations.

Time Zone:

The survey commenced in February during daylight saving and EST daylight saving

times were used until 12% April. Normal EST was used again from 6* May until end of
survey. Tidal changes are calculated by Longman formulae on UTM time plus 10 hours.

OPTICAL LEVEL and 5m staff:

In areas of dense cover where RTK GPS unable to resolve a solution for an accurate
elevation, levels were carried optically from the nearest GPS elevation.

Sokisha B1 engineers optical level used.
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GRAVITY SURVEY CONTROL STATIONS:

Solo Geophysics & Co 3A Mclnnes Street Ridleyton, South Australia 5006 Tel: 08 83468277: email sclogeophysics@aol.com



Mt. Pleasant GRAVITY BASE HOBART:
(Tie from radio telescope base to a new airport base, as could not locate old airport
bases due to terminal reconstruction)

Gravity Hut: as seen in background, meter on marker.

Solo Geophysics & Co 3A Mclnnes Street Ridleyton, South Australia 5006 Tel: 08 83468277 email sologeophysics@aol.com



Ground marker located:

Gravity Base ( on plaque ) 9699.9160 RM1 (file ID is 199699.916)
Value Isogal65 980436.970 mGals
Value Isogal84 980423.706 mGals

AMG66 Zone55 535927E 5260737N ( ht approx 73m by Garmin GPS)

Gravity tie Mount Pleasant to Alrport:

CLIENT: Great Southland Minerals

AREA: Hobart, Tasmania

GRID: Hobart Base Tie

MKPEAST =xxxxxx.xx MKPNORTH=xxxxxxx.xx

BASE # 01;GRAVITY:9802093.800; EAS T=xxxxxx ;NORTH=xxxxxxx :Bronte house
BASE #02;GRAVITY:9802095.200; EAST=457742 ;NORTH=5334623 :Bronte

BASE #08;GRAVITY:9804369.700;EAST=535927 ;NORTH=5260737 :radio telescope
BASE # 09;GRAVITY:9804483.100;EAST=541258 ;NORTH=5256804 :airport car park
LAST BASE

LOOP:02;METER:556;DATE:090207;0PERATOR:B.

LINE 1.

LINE L

000000.00 000000009, 3961.40 1111 000.00 42 0.041 09 3961.44

541258.00 5256804.00 3961.40 1112 ***** 42 0.041 900001 3961 .44 980448 31 airport
541258.00 5256804.00 3961.40 1124 ***** 42 0.036 900001 3961.44 980448 31 airport
535927.00 5260737.00 3950.22 1301 ***** 42 0.007 900017 395023 980436.97 telescope
541258.00 5256804.00 3961.40 1321 ***** 42 0.002 900001 3961.40 98044830 airport
535927.00 5260737.00 395023 1344 ***** 42 _007 900017 395022 980436.97 telescope
541258.00 5256804.00 3961.41 1402 ***** 42 -012 900001 396140 98044831 airport
999999.99 000000009, 3961.41 1403 000.00 42 -.012 09 396140
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New Hobart Airport Base:

Meter location viewed north on new control station east end Hobart airport car
park (outside terminal security and if less than 7 minutes no parking fee required)

S |

ML A

Aifport ne

_—_

w base close up:

Value: Isogal65 980448.310 mGals
Location: AGD66 Zone55 541258E 5256804N Elevn 9.00m approx. by Garmin GPS
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Solo Base 100032 East side Bronte Park
(tied to Hobart control)

1D 900014/100032 AMGO66 Zones5 457742.78E 5334623.73N 676.00m
Isogal65  980209.52 mGals ObsGrav

CLIENT: Great Southland Minerals

ARFEA: Hobart

GRID: Highland Bases

BASE #01;GRAVITY:9802093.800; EAST=xxxxxx ;NORTH=xxxxxxx :Bronte house

BASE # 02;GRAVITY:9802095.200; EAST=457742 ;NORTH=5334623 :Bronte

BASE # 08;GRAVITY:9804369.700; EAST=535927T;NORTH=5260737 :radio telescope

BASE # 09;GRAVITY :9804483.100;EAST=541258; NORTH=5256804 :airport car park

LAST BASE

LOOP:01;METER:556;DATE:070207;0 PERATOR:B.RAU

LINE Line

000000.00 000000009. 3961.46 1152 000.00 40 -.015 09 3961.44

541258.00 5256804.00 3961.46 1152 ***** 40 -015 900001 3961.44 98044831 airport ¢/pk
514752.00 5297743.00 3866.49 1321 *** ** 40 -.014 900003 3866.48 980352.03 Melton Mobray
500531.00 5307366.00 3827.27 1352 ***** 40 -.013 900004 3827.26 980312.28 Bothwell
494750,00 5320911.00 3784.16 1416 ***** 40 -011 900005 3784.15 980268.55 Waddamana T/O
491236.00 5338613.00 3691.66 1443 *** ** 40 -010 900006 3691.65 980174.78 Stepps T/0
485143.94 5346832.79 3668.49 1503 918.88 40 -.009 900007 3668.48 980151.29 Open area
49284235 5344155.67 3648.30 1526 94536 40 -.009 900008 3648.29 980130.83 Gate Flintstone
473136.82 5352174.04 3629.65 1557 1056.34 40 -.011 900009 3629.64 980111.92 Great Lakes Hotel
47262589 5361169.62 3628.43 1618 1053.72 40 -.012 900010 3628.42 980110.69 Liawanie
457742.78 5334623.73 3725.94 1724 676.00 40 -.022 900011 3725.92 980209.52 Bronte

457592.57 5331275.16 3730.07 1736 674.23 40 -.022 900012 3730.05 980213.71 ST7614 RM3
455248.00 5316734,00 3800.87 1806 ***** 40 -.028 900013 3800.84 980285.49 Tungatina Mem
459655.00 5308224.00 3833.40 1828 ***** 40 -035900014 383336 980318.45 Wayatinah Assem
471957.00 5301222.00 3845.04 1850 ***** 40 -,038 900015 3845.00 980330.25 Striekland T/O
475968.00 5296295.00 387859 1905 *¥*** 40 -042 900016 3878.55 980364.26 Ouse hydrant
500531.00 5307366.00 382734 1945 ***** 40 -.054 900004 3827.29 980312.30 Bothwell
514752.00 5297743.00 386657 2007 **=** 40 -057 900003 386651 980352.06 Melton Mobray
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541258.00 5256804.00 3961.52 2118 ***** 40 -.071 900001 3961.45 980448.31 airport car park
999999,99 000000009. 3961.52 2119 000.00 40 -.071 09 3961.45

Elevations are RTK surveyed stations, others are Garmin GPS no RTK

Format, eastnorth,meter reading scale divs, time, elevn, julian day,tidal corn, ID, meter tidal corn,
obs gravity Isogal65

Bronte Park rear of cabin#3 gravity base

Base 100001

Solo cabin#3 local all weather gravity station tied to Bronte Base.
Value [sogal65 980209.38 mGals

Lol il U
sy 23

|

ol

Meter visible in rear doorway, cabin “3 Australia”, location Bronte Park village,
third cabin north side from entrance.
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GPS SURVEY CONTROL STATIONS:

Bronte Park Area:

Main Base station ST1084

Location on small rocky knoll 250m east of intersection of (Bronte Park tum off and
Derwent Bridge) the Lyell and Marlborough Highways and adjacent and north of tum
off to Bronte Lagoon.

Main Base station ST1084 with Bronte Lagoon in background.
Coordinates GDA94 Zone 55:
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Main Base station ST1084 contd.

DEPARTMENT OF PRIMARY INDUSTRIES, WATER AND ENVIRONMENT
INFORMATION AND LAND SERVICES DIVISION

Survey Control Site Summary

Site ST 1084

Iorizontal [nformation for ST 1084

Sauth Latitude East Longitude Zone Easting Northing Convergence

42 1009.5719 14629244778 55 457886.079 5331297.680 -0 20 32.2480

Datum Geocentric Datum of Aust 1994

Survey Class Class A

Order First

Job Details DPIWE S527 $527

Vertical Information for ST 1084

Height 671.67

Datum Aust Height Datum ( Tas) 1983

Survey Class Third arder levelling

Order Third Order Differential

Job Details DPIWE L0975

Mark Details for ST 1084

Description Stainless steel pinin rock with bronze GPS plaque. Replaces original brass Lands
disc.

ST1084 Coordinates: from above pages of survey notes
All current survey records are based on GDA94 datum that is the WGS84 GPS datum
currently in world wide use.

GDA94 lat 42 10 09.57198 long 146 29 24 4778E
MGA94 Zone 55 457886.079E 5331297.680N
Elevation 677.67m

These controls were used for local grid bases establishment, and transformed to AGD66
AMG66 Zone 55 values using the Tasmanian AGD66 transformation.
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Main Base station ST1084 contd.

Site ST 1084

Horizontal [nformation for ST 1084

South Latitude East Longilude Zone Easting Northing Convergence
42 10 14.9472 14629 19.5594 55 457774.071 5331114.960 -020 35.5855
Daturn Australian Geodetic Datum 1966

Survey Class GPS

Order Third

Job Detals DPIW S721T_66 S721T

Vertical Information for ST 1084

Height 677.67

Datum Aust Height Datum {Tas) 1983

Swrvey Class Third order levelling

Crder Third Crder Differential

Job Details DPIW L0975

AGD66 lat 42 10 14.94728 long 146 29 19.5594E
AMGG6 Zone 55 457774.071E 5331114.960N
Elevation 677.67m

The standard AUSLIG N separation tables were used with all RTK GPS calculations in
this area in Tasmania. The geoid files were compiled by Leica proprietary software and
installed in the base and roving GPS units to give real time ortho metric solutions (AHD)
in the nominated AGD66 transformation.
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RTK GPS CONTROL STATIONS contd.

Miena: SPM7607RM3

DEPARTMENT OF PRIMARY INDUSTRIES, WATER AND ENVIRONMENT
INFORMATION AND LAND SERVICES DIVISION

Site

Horizontal Information for

South Lalitude East Longitude
4158466131 146 40 36.3603
Datum

Survey Class

Onrder

Job Details

Vertical Information for

Height

Datum

Survey Class

Order

Job Details

Mark Details for

Description

Locality

Site

Horizontal Information for

South Lalitude East Longitude
41 58 52.0020 146 40 31.4617
Datum

Survey Class

Order

Job Details

Vertical Information for
Height

Datum

Survey Class

Order

lob Details

Mark Details for
Description
Locality

Solo Geophysics & Co 3A Mclnnes Street Ridleyton, South Australia 5006

SPM 7607 RM3

SPM 7607 RM3

Zone Easting Northing Convergenee
55 473222.033 5352436.599 -0 12 58.3239
Geocentrie Datum of Aust 1994

Class B

Second

DPIW §706BT%4 S706BT

SPM 7607 RM3

1059.167

Aust Height Datum (Tas) 1983
Third order levelling

Third Order Di fferential

LPW

SPM 7607 RM3
Brass Lands disc grouted in rock

On north side of Marlborough Road, adjacent o its junction with the Lake Highway
and opposite the motel.

SPM 7607 RM3

SPM 7607 RM3

Zone Eastivg Northing Convergence
35 473109.837 5352253.788 -0 13 01.6231
Australian Geodetic Datum 1966

Grs

Third

DPIW §706BT66 S706BT

SPM 7607 RM3

1059.167

Aust Height Datum (Tas) 1983
Third order levelling

Third Order Differential

LPW

SPM 7607 RM3
Brass Lands disc grouted in rock.

On north side of Marlborough Road, adjacent to its junction with the Lake Highway
and opposite the motel.
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RTK GPS CONTROL STATIONS contd.
Liawanie: SPM700 survey contro! sife summary

DEPARTMENT OF PRIMARY INDUSTRIES, WATER AND ENVIRONMENT INFORMATION

AND LAND SERYICES DIVISION

Siie SPM 700

Horizpmat Information for SEM 9700

South Latinude East Longitude Zong Easting Northing Convergence
4153495241 146 40 J6.4178 35 472727 968 3361597396 - 13 13850
Dratum Geoceptric Datum of Aust 1994

Swrvey Class Class B

Ovdder Second

Jub Uetails PIW 37068794 ST0eBT

Vertial laformation for SPM 9700

Halght 138,425

Daum Aust Height Datem {Tas) 1983

Survey Class Satellite - GPS

Order Third

Job Deiaily DPIW ST06RT6E 5706BT

Murk Details for

SPM 5760

Deseription Brevee SPM diso in rock

Lovalty Approximately 200m north of the junction of thevoad © Lake Avgusta and the Lake
Highway, Liawanee,

Bite SPR4 TG0

Horfzomal Information for SPM 8700

Sputh Latitude Fag Longiinde Zone Fagting Norihing Canvergence

41 53 54,9154 146 40 11.5247 35 472615767 5361414 540 -} 13 13,6856

Datum Australian Geodetie Datum 1946

Survey Class Gis

{Order Third

Joh Detatls

DFIW 570687166 570687

Vevival information for
Haight

Diglpm

Supvey Ulgss

Order

Job Delalls

SPM 9700

13158425

Anst Heleh Datom { Tasy 1982
Batellite - GPS

Thivd

DPIW 87068768 §706B7T

Mark Detatls for
Diesorition
Losality

Solo Geoplivsies & Co 3A Moliues Strset Ridlayion, South Ausiralia 5006

SPM 8700
Browze SPM dise i rock

Approximately 200 novth of the function of the road o Lake Avgosia and the Lake

Highway, Linwanee,
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RTK GPS CONTROL STATIONS contd.

Waddamana: SPM10620
Site

Horizental Information for

South Latitude East Longitude
42 07 344357 146 44 47.1677
Datum

Survey Class

Order

Job Details

Vertical Information for
Reight

Datum

Survey Class

Order

lob Details

Mark Details for
Description
Locality

Site Access for

Access By

Site

Horizontal Information for

South Latitude East Longitude
4207 39.8213 146 44 422610
Datmm

Survey Class

Order

Job Derails

Vertical Information for

Height

Datum

Survey Class

Order

Job Details

Mark Details for

Description

Locality

Solo Geophysics & Co 3A Mclnnes Strect Ridleyton, South Austalia 5006

SPM 10620

SPM 10620

Zone Easting Northing

55 479041.936 5336177.104
Geocentric Datum of Aust 1994

Class B

Second

DPIW S706BtM94 S706

SPM 10620

572.66

Aust Heighl Datum (Tas) 1983
Satellite - GPS

Third

DPIW S706BtM66 S706

SPM 10620

Bronze SPM disc in concrete slab.

Convergence
-0 10 12.2993

Al entrance gate to Waddamana Power Museum, Waddamana.

SPM 10620
Two wheel drive

SPM 10620

SPM 10620

Zone Easting

55 478929700
Australian Geodetic Datum 1966
GPS

Third

DPIW S706BIM66 S706

Northing
5335994.424

SPM 10620

572.66

Aust Height Datum (Tas) 1983
Satellite - GPS

Third

DPIW S706BtMa6 S706
SPM 10620

Bronze SPM disc in concrete slab.

Convergence
-0 10 15.6084

Al entrance gate to Waddamana Power Museum, Waddamana,

Tel: 08 83468277: email sologcophysics@aol.com



ADDITIONAL SOLO MAIN RTK GPS CONTROL SITES:
Bellevue Tier

GDA9%4 42 08 12.69336S 146 34 19.08544E  EIl Ht. 1051.694m
MGA94 Zone55 464515.556E 5334756.949N Ortho Ht. 1052.105m
Local Grid: AGD66 42 08 18.07104S 146 34 14.18042E 1073.427 E Ht.

Control: RTK tie from ST1084 at 677.67m to gain radio link coverage over area.

Access: Tum off to site from Lyell Highway near Bronte Park via dirt Victoria Valley
Road signposted. Take next T junction north on east side of London Lakes and follow
signed forestry boards to Bellevue Tier and the radio tower on its summit.

Marker is steel picket in ground and surrounded by ring of stones.
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Brady’s Sugarloaf GPS Base:

SoloBST:

AMGG66 ZoneS5  462357.98E 5319897.27N 1007.401m (AHDS83)
AGD66 42 16 19.484668S 146 32 36.72783E

Access via dirt track from west side of Dee village to summit of Brady’s Sugarloaf
and radio tower. Base on north side of track before towers, see photo.

ADDITIONAL SOLO SECONDARY RTK GPS CONTROL SITES:

(relocate by simple GPS as easily found.)
Liawanie area:

Sololwl1:

WGS84 41 53 47.723718 146 40 20.517N EHt. 1057.08
AMGG66 Zone55 472710.284F 5361470.46N orth Ht 1056.58
Sololw2: west of main road, track access

WGS84 41 54 24.95786S 146 40 18.27078N El Ht 1052.21
AMG6H6 Zones5 472662.89E 360321.937N orth ht. 1051.74m

Lake Echo north: East side of Marlborough Highway, south Miena.
soloE3

WGS84 42 00 06.58679S 146 36 58.65149N El Ht. 1022.19m
AMG66 Zone55 468111.18E 5349766.67N orth Ht. 1021.695m
SoloE4: canal Macclesfield property, locked gate access.

WGS84 42 03 44.47175S 146 40 47.45921N El Ht. 916.56m
AMG66 Zone55 473399.855E 5343068.429N 916.57m
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SoloES: inside Macclesfield locked gate, and via Echo Lake locked gate.

WESE4 42 07 28671178 146 41 33.79026N Kl Ht. 924.82m
AMGES ZoneS5 47448951 F 5336157 64N orth Ht 925,114
Lake Echo: by Lake Eche boundary locked gate, jump fence OK to station.
WS4 47 08 47810725 146 44 09.67078N El He.769.248m
AGD66 478081.7TE 5331878.26N orth Ht. 769.75m
Arthurs Flume Rd.: via Poatina HEC locked gate, Todd canal
Solofimi
WSS 41 59 36.485258 146 49 22.03016N EI Ht 1071.57
AMG66 Zone 55 485210.048E 3350751.06N ortho ht. 1071.35m
Poatina Highway:solophwy main road, west side clearing
WGEE 41 55 26543865 146 51 13.38013N El Rt 1147.82m
AMGGE6 Zones5 487758.73E 5358464 33N ortho ht. 1147.47m
Arthur’s Lake: (soloals) public aceess track, logging area
WESH 42 83 10.713348 146 54 33 48169N El Ht 94525m
AMGE6 Zoness 492847.36F 5344155.66N 945.35m

Ripple: Great Lakes highway west side,
(GLO02) WGSSE4 42 03 07.802528 146 50 45.13004N E He, 888.648

AGDSE 487133675 5344237 46N O Hei 388,68

Bakers Tier: (baki0l ) via locked gate and Forestry Tasmania master key.
WEHRRRL 42 07 53005915 146 84 14 31348N EH: 933.251
AMGG6 Zone 55 491951.846F 5338445.565N orth Hi. 933.662

Waddamana area:
ZigZag: Corner of steep zig-zag road section, inside fence line,
wadsoll 1991600

WGESS4 4% 09 55926898 146 45 39.66844N EI Ht696.449
o AMGS66 Zone 55 480147.89E 5331510.66N O ht. 69699
Diatierl: via locked gate and Forestry Tasmania master key,
WGSE4 42 09 04.245135 146 49 42.78962N E Ht 833.649
AMG66 Zoneds 485722TTE 8333241 42N O Ht, 834.14m
WadRoadl: main divt road, by fence.
WRE4 43 11 45.23948 146 S0 82 8375N E He 638.420m
AMGHE ZonesS 487332.353E 5328279.044m O He 639 164m
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GPS BASE LOCATIONS AMGEE Zoness
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Distribution of RTK-GPS control stations for this survey area to accommodate radio

communications over high ground and river gorges.
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SURVEY AREA CENTRAL HIGHLANDS:

SURVEY REPORT:

The survey crew based themselves at Bronte Park Village being central access to the
survey areas and convenience of access to high ground for RTK GPS control.

The cabin was self contained and provided convenience for meal preparation and work
space. Food was brought from Hobart originally and some extras supplied from Ouse as
no food supplies were available in the local area. Local meals at the dining room were
taken on some occasions when arriving back late from a long survey day.

Gravity control was carried to Bronte Park from Hobart airport after re-establishing a
station from Mount Pleasant to Hobart. Additional controls were made in fringe areas for
the survey and tied to previous control stations, see listings and photos

A local all weather gravity base was established in the back porch of Cabin 3 Bronte Park
to cater for changes in weather. This base was occupied for all survey readings in
addition to the external Bronte base control located by a fence just south of the village on
the Marlborough Highway.

GPS survey controls were acquired via internet from the State data base and initially GPS
base ST1084 at Bronte Park was used. Later new controls were occupied or created as
needed in more remote locations further north. Data base listed survey controls were not
numerous or easily accessible in the survey area and Solo established additional bases of
convenience when the RTK radio repeater could no longer be useful in areas of steep
terrain.

General road access in the area was good, and surveying nearby to a highway required
caution and use of safety clothing and waming lights on survey vehicle.

All access from the roads and tracks in this area was locked with the exception of tracks
to authorised lake fishing spots. This was a result of deer shooting in the highlands that
commenced on 13" March and ended the 17" of June. The locks restrict poachers
accessing these properties however they are still frequent in these areas and safety is of
concemn when working in timbered areas. Property owners would also refuse access when
additional shooters were culling, fearing some incident may occur outside of their
control.

Gunns Limited and Forestry Tasmania were the principal controllers of logging tracks in
this area with the addition of some more private logging firms on private lands where
additional keys were required. Master keys opened all non private lands and were of
convenience to the survey.

Locating private owners and acquiring keys was an additional chore to be arranged at the
convenience of the land owner if they were agreeable to the land entry without any
signed paperwork.

The survey was planned to four areas by the consultant and progress was made in this
direction. Areas of dense timber reduced data acquisition by limiting satellite visibility
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and these were not acquired due to extra delays required. Fallen timber on logging tracks

prevented some additional access as these were too large to clear from the track.
: CTRES =T : - DA e ¥ o '

3

Locked boom and cable gates were the other restriction, and were also on private logging
tracks.

These were a problem when on Forrest tracks then continuing onto private land with
additional locks preventing continued access.

A break in this survey to the west coast area during the good weather lost the momentum
to gain access to some difficult areas requiring data infill. On return deer culling was in
progress and it was not possible to get into some of these areas late in the season.
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Outstanding infill Areas above Lake Echo:

An area requiring infill is the “Top Marsh”, owners unknown, area above Serpentine
Road, a Gunn’s logging track. No easy access into this area is available and it is too large
to walk. Southern access may be possible before and near to eastem boom gate on
Sempentine logging road, and via small track with obstructions to prevent access.

The east side of the Quse River valley on “Macclesfield” property needs some careful
access to cleared areas.

Part of “Lake Echo” property on east side of Macclesfield also has access to this east side
area by walking access only across steep gullies.

“The Spring” also has access to this area on the eastern side of the river.

“The Ripple” property on Lake Highway access after deer season.

“Half Moon Marsh” private land south of Bellevue Tier.

Final Data:
Final data was supplied to consultant Dr. David Leaman of Leaman Geophysics and Bob

Richardson at Department of Primary Industries and Resources Tasmania.

Data records on disc.
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DATA ACQUISITION:
LConirol Data:

%

All raw GPS survey controls are acquired m GDAS4 datum (WGS84) and
transformed in real tme (o survey grid references to AMGE6 Zone 35 using the
Tasmanian AGDS6 ransformation and geoid files,

All map presentation is AMG66 zone 55 datum,

All time references for gravity are EST, or UTM plus 10 hours afler May 5™
All height references are AHD

RETEK GPS Base stations:

See base locations

Gravity Base station:

®

Ses base location.

GPS Surveys:

A map shows extent of the proposed survey area in the central highlands.

Main roads, minor roads, forest logging tracks, and private property tracks were
accessed at S00m intervals for data records.

Topography i the area ranged from 600m to 1100m and required accessing
numergus suitable high areas for the radio GPS link,

The base RTK GPS was set to automatic on three day cyeles between battery
changes o give more time to the survey,

Additional RTK coverage was gained by a mobile radio repeater Iink.

Some overhanging dense foliage areas on roads were levelled by optical level due
to poor satellite coverage.

The survey crew were equipped with reflective clothing and a vehicle with
flashing beacons for advance traffic waming of survey crew when on roads and
tracks.

No incidents or accidents occurred during this survey period.

Optical Levelling :

L3

Used when GPS levels were not available due to dense cover and poor satellite
availability,

Levelled from nearest valid RTK GPS elevation

(PS hornizontal positioning still accurate for station location.

GPS positioning at each gravity station was recorded in the GPS memory in
GIDA94 datum as raw data in addition to real time display in AMGO66 zoneS55.
This data was then transformed again to the required datum and transferred o a
memory card for computer access.

Format was Station 1D, Easting, Northing, Elevation, and satellite elevation
position aror to 3.08m

Elevations not avatlable by RTK GPS were caleulated from optical level data
using standard back site fore sight method from known 1o unknown height and
transterred to the GFS digital record.
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Gravity Survey:

Gravity stations occupied were located by RTK GPS in real time in the
appropriate datum at approximately 500m station intervals along all accessed
tracks unless interrupted by lack of satellite access.

All field stations were given a unique six figure [D commencing with 100000

The first two digits identified RTK GPS base station.

This was reduced to a four digit number by request, the last survey number being
1901 for government data base records.

Readings were taken in loops from a single control station at Bronte Park, the
loop duration dependent on access and terrain elevation.

All meter readings were observed at ground level along roads and tracks.
Additional delays occurred when some periods of seismic activity predominated.
The extended period of fine weather this year was exceptional and aided survey
progress.

GPS Data Processing:

Each survey station was given a unique six digit ID,

RTK GPS positioning at each gravity station was recorded in the GPS memory in
GDA94 datum as raw data in addition to the real time transformed display in
AMGO66 zone55.

Final AHD elevations were derived by using a standard ellipsoid to geoid file
produced for the local area from Auslig tables.

This transformed survey data was then downloaded to a memory card for
computer access.

Format was Station ID, Easting, Northing, Elevation, and satellite elevation
position emor to 0.05m

No additional post processing was required when using this data set format.

Optical levelling Processing:

Solo Geophysics & Co 3A Mclnnes Street Ridleyton, South Australia 5006 Tel: 08 83468277: email sologeophysics@aol.com



e Elevations calculated from nearest valid RTK GPS tie siation used.

« Elevations not available by RTK GPS were then calculated from optical level data
using standard back site fore sight method from known GPS to unknown height

o These calculated elevation values were entered into the GPS data file,

Gravity Data Processing:

All gravity stations were given a umaue six digif 1D
Gravity data was recorded in loops from a control station, the field measurement
bemg a relative gravity measurement referenced 1o the base station control.

e Bronte house base and an additional tie to Bronte base station each day was used
for data control. Regional tie points were used for drift checks.

e Gravify data was recorded at each station in mstrnument divisions,

e The time of measurement was recorded in EST daylight saving until April 12
and BST from May 5™ to end of survey.

s All tidal corrections referenced UTM plus 10 hours.

¢+ A Solo program combined the common GPS point 1D to the gravity station point
1D} a5 these were stored in two separate Ingtruments,

o This data set was then processed {o produce a tidal corrected data set of
instrument readings 1o check repeatability of stations before further processing,

o Longmans’ formulae was used for the caloulation of tidal changes st the local
time and location.

An example of a combined data set before processing is as follows:

CLIENT: Great Scuthland Minerals

AREA: Brone Park Tasmania

GRID: Brontie Park

BASE #01;GRAVITY: 9802094 100, EAS Taxx kxxx NORTH=xx xxxxx : Bronte house

BASE # 02;GRAVITY:9802005 600, FAS T=xxxxxx NORTH=xxxxxxx : Bronte Bage

BASE # 08;GRAVITY 9R04370 200 EAS Texxxxxx (NORTHsxxxxxxx : Hobart Obs

BASE # 09, GRAVITY 9804483 500 EAST=xxxxxy NORTHexsxxwxx : Hobart AP CPE
LASTBASE

LOOP47.METER 536, DATE 030407, 00PERATOR:BRAU

LINE L

LINE L

GOC000.00 GCO000G01. 372568 723 00000 23 084 01 3723460 ‘Hronte house base station
FEEERR R RRERRER KR JTIS.68 724 PEEKE G U086 100001 372559

FEAEAR hok FERdoRIcR 2R 37568 RO0 MER YR 43 (B0 100001 372559

45774278 533462373 372584 BT 67600 B3 - 0R0 100032 3725778 Y a check base, Bronie
487544 01 5330066.92 360941 O30 116828 03 054 [Q1270 340036 Yeld stations
487412 88 535981451 3607.36 957117494 93 - 047 191271 360731

48728513 336047523 361005 1004 1137.50 83 047 191272 361010

48724692 5361264 531 361041 1015115421 93 -040 181273 361037

486972 57 336181223 360506 1021 LI7ERF 93 . 040 191274 380592

486624 .66 S3G230R.IS 360311 1028 118374 93 . 032 191273 360308

48630779 3362997 B0 360838 1046 115031 93 025 191276 380835

Format:

east, porth, meter value, tme, elevation, julian date, tdal correction, station 1D, udal corrected meter value,
Note no GFS location for Bronte house inside base,

Solo (Genphysics & Co 3A Mcinnes Street Hadizvion South Avusabia 5008 Tel 0 §3468277 email sologegphysics@aol.com



s This final data set was processed to produce the following example result.
¢ This includes instrument drift at base, daily dnft, latitude and Bouguer
caloulation,

e The CUhserved 63 value is 2 diift corrected tie to a hase station with a recorded
AGEO Isogales value,

e The Enal calculations are dertved by the standard AGS0 Isogal65 formulae.

pegll AMGEs: AMO-Nth Lattede Longhude Ebm Obsorved  Theosetical 5220 D30 0248 D2y Ine?
FAIDOE GO (00 O00000G GDB0DOU 000 SBOZS 40 904900 216040 Z2160.40 216040 216040 216040
HECESH 608 600 Q000000 0000006 000 SRO209.40 STRM45.00 216040 2160.40 2160.40 2160.40 2160.40
f00032 45774278 333462373 42,139217 146488642 676,00 980209.56 98037162 -1577 -1860 2144 3427 2909
191270 487344.01 5359066.92 <41.920108 146.845786 116828 GROGS1.58 98035195 1.5¢ -12.45 1735 2225 3087
(91271 48741288 3359414.5] 41913373 146848220 1174.94  GZ0089.51 G8OU35135 159 -J251 -1744 2236 3073
VG272 48725513 SI604T5. T3 < 1L007415 140846332 [157.30 98009233 GR0350.82 200 -12.85 17970 -22.56 3080
191273 48724692 3361264.51 41900310 146846250 115421 GRO0RZ.EY  OBO35048 780 -j244 -1748 2231 23034
151274 48607257 5361812.25 41895373 146842055 1(77.79 SR00RE.1Q 98034974 £77 -1170 -16.64 -21.58 -29.97
191275 486674 66 3367300.10 41 QU0DET 1468308774 118374 GEOURS2Z 98034526 -TRE -1285 -17.81 2277 3120
191276 A86307.70 3167997 80 41 B846R3 146834555 113031 URODO0LSE 9803487 929 14l -1893 2375 -31.83

¢ Only asingle Bouguer density of 2.67 gms/cc was required to be calculated and
terrain corrections for this survey are by consultant Dr. David Leahman,
¢ Final consultant format is then

peglld AMUEst AMG-Nth Ebvn D287 Ton 267Ten
1270 48754401 535506652 1168.28 30,57 035 -30.22
P271 487412 88 535981451 117494 3073 036 -3037
1272 487235173 336047573 118750 3080 (037 23043
1273 48724652 5361264 51 115421 3058 034 3020
1274 48897257 5361812253 1177179 2897 03§ 2959
1275 436624 66 5362398.19 118374 -31 20 043 3077
1276 48630779 536299780 115031 3105 065 -31.30

s Final archive data format for government files is then
CLIENT: Great Southland Minerals
AREA: Bronte Park Tasmania
AMGHE ZONE=53
Meter; Lacoste G556 CALIB FACTOR Imterval= 1 01367
Observed values are drift corrected in Isogal65 mGals
Operator: Solo Geophysics April 2007

peelld AMGEst AMG-Nt: Elvn Observed TOn
1270 487544 01 535006692 116828 GR0091.58 G35
1271 487412 8R 533981451 117494 9R(G0R95Y 0.36
1272 48725313 536047573 1157.50 980092.33 .37
1273 487246092 5361264 51 115421 980092.61 834
1274 48697237 336181225 117779 S30088.10 038
1275 4B6624.66 536239819 118374 9ROUR3.22 043
1276 48630779 3262997 B0 115031 DRO09N.56 045

Solo Geophysics & T A Melnnes Sivect Ridlevion, Soulh Ausiralia 5006 Tel: §8 83463277 email sologeophysicsi@noloom



Gravity contour map, coordinates AMG66 Zone55

Highland Gravity Survey 2.67gms/cc terrain corrected May 2007
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Regional Gravity Ties February 2007:

CLIENT: Great Southland Minerals
AREA: Hobart
GRID: Highland Bases

Solo Geophysics & Co 3A Mclnnes Street Ridleyton, South Australia 3006 Tel: 08 83468277: email sologeophysies@aol.com



BASE # 01;GRAVITY:9802093.800; EAST=xxxxxx ;NORTH=xxxxxxx :Bronte house

BASE # 02;GRAVITY:9802095.200; EAST=457742 ;NORTH=5334623 :Bronte

BASE # 08;GRAVITY:9804369.700;EAST=535927;NORTH=5260737 :radio telescope

BASE # 09;GRAVITY:9804483.100; EAST=541258; NORTH=5256804 :airport car park

LAST BASE

LOOP:01;METER:556;DATE:070207;0PERATOR:B.RAU

LINE Line

LINE L

000000.00 000000009. 3961.46 1152 000.00 40 -.015 09 3961.44

541258.00 5256804.00 3961.46 1152 ***** 40 -,015 900001 3961.44 98044831 airport ¢/pk
514752.00 5297743.00 3866.49 1321 ***** 40 -014 900003 3866.48 980352.03 Melton Mobray
500531.00 5307366.00 3827.27 1352 ***** 40 -,013 900004 3827.26 980312.28 Bothwell
494750.00 5320911.00 3784.16 1416 ***.** 40 -.011 900005 3784.15980268.55 Waddamana T/Q
491236.00 5338613.00 3691.66 1443 ***** 40 -010 900006 3691.65980174.78 Stepps T/O
485143.94 5346832.79 3668.49 1503 918.88 40 -.009 900007 3668.48 980151.29 Open area
49284235 5344155.67 3648.30 1526 945.36 40 -.009 900008 3648.29 980130.83 Gate Flintstone
473136.82 5352174.04 3629.65 1557 1056.34 40 -.011 900009 3629.64 980111.92 Great Lakes Hotel
472625.89 5361169.62 3628.43 1618 1053.72 40 -.012 900010 3628.42 980110.69 Liawanie
457742.78 5334623.73 3725.94 1724 676.00 40 -.022 900011 3725.92 980209.52 Bronte

457592.57 5331275.16 3730.07 1736 674.23 40 -.022 900012 3730.05980213.71 ST7614 RM3
455248.00 5316734.00 3800.87 1806 ***.** 40 -.028 900013 3800.84 980285.49 Tungatina Mem
459655.00 5308224,00 3833.40 1828 *** ** 40 035900014 3833.36 980318.45 Wayatinah Assem
471957.00 5301222.00 3845.04 1850 ***** 40 -,038 900015 3845.00 980330.25 Sirickland T/O
475968.00 5296295.00 3878.59 1905 *** *¥ 40 -.042 900016 3878.55 980364.26 Quse hydrant
500531.00 5307366.00 3827.34 1945 *** ** 40 -.054 900004 3827.29 98031230 Bothwell
514752.00 5297743.00 3866.57 2007 ***** 40 -.057 900003 3866.51 980352.06 Melton Mobray
541258.00 5256804.00 3961.52 2118 ***** 40 -.071 900001 3961.45 98044831 airport car park
999999.99 000000009. 3961.52 2119 000.00 40 -.071 09 3961.45

Elevations are from Leica RTK surveyed stations, others are Garmin GPS no RTK

Hobart airport: Melton Mobray:

Bothwell: Waddamana T/Off

Solo Geophysics & Co 3A Mclones Street Ridleyton, South Australia 5006 Tel: 08 83468277: email sologeophysics@aol.com
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Liawanie: Lake Augusta T/Off  Bronte Park

Bronte Park Hwy T/Off ST7614

Solo Geophysics & Co 3A Mclnnes Street Ridleyton, South Australia 5006 Tel: 08 83468277: email sologeophysics@aol.com



Wayatinah Assembly Point:
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Strickland T/Off QOuse:
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RECORDING PARAMETERS/GSLM

Vibroseis Source

Acquisition Typs:
Encrgy Source:

Vibrator Point intervak
Vibrator Array:
Vibrator Array Location:

Receivers:

Receiver Interval
Receiver Array:

Receiver Array Location:

Sweep Length:
Number of Sweeps:

Sweep Type:

Sweep Frequencles:
Sweep Taper,

Sween Ensrgy per Knu

Sweep Controb:
Accelerometers:
Similarily System:
Pegk Force:

Hold Down Weight
Yibrator Drive Level:
Phase Lock;

No. of Channels:
Spread Geometry:
Maximum Offset:

Fold:

Record Length:
Correlation Sample Rate:
Written to Tape 3.R.:
Chutput Data Formab:

Sercel 388 - 24 Bil Telemelry Syslam

3 % Input-Output 42 000l Peak Force

&x6 Truck mounted Vibrators Online

20 metres

1% m Pad-Pad / No Movaups

Centred on Station Pegs {Cenfred af 3P 100}

12 % 10 Hz 8M24 Geophones / Group

20 metres

20 metres (12 phones with 1.87m phone spacing)
Centrad between Stations {Centered at 3P 100.5)

12 sec Bweeps
2 x 12 second sweeps [ VP

Monosweaep

6-140 HZ

200 msec Taper

1200 sec/km or 800 sac/km (see GSLM)

Pealton Advance 2 Model 5

Falton ME High Performance
Falton VIBRA-SIG

44 000 Ibs

44 200 by

Force Control On - 80% Peak Force
Ground Force Phase Lock

300 Channels
Symmetric Spiit Spread
2880 -10 -0 — 10 — 2990 metres

150 Fold with 10m COP interval
6.0 seconds

2 milliseconds

2 miliseconds

SEGD
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G.8.LM
2007 MIENA HIGHLANDS 20D SEISMIC SURVEY- FINAL REPORT

1.0 INTRODUCTION

Terrex Seismic wag contracted by G.8.1.M to conduct the Miena Highlands 20 Ssismic Survey in
Tasmania, The crew mobilised on the 26™ of March to Miena from the Zeehan Zine prospect.
Testing and acquisition commenced on the same day and the program was completed on the 3
of May 2007.

1.1 GEOGRAPHICAL AREA

The Miena Highlands are situated in the central west highlands of Tasmania. Miena is located
140 kms southwest of Launceston in the vicinity of the Graat Lake.

Lines consist of TB02b — AA1, BJ, AAZ, BN, BD1, BM, BZ, BGQ, HA, HB, HC, BS and BDZ.

Line length changes were made throughout the program with some shortened and some
lengthened to compensate for fie-ins to existing lines and prevent duplication of data.

Changes: TBOZB-AAZ: 2280.5 - 17765
TBOZB-BN: 18105 - 11535

TB0Z2B-BD2: 2892.5 - 1530.5

Total Area:

Line conditions in the Miena Highlands
Page 4 of 66
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2007 MIENA HIGHLANDE 20 SEISMIC SURVEY- FINAL REPORT TERR

1.2  WEATHER
Throughout the acquisition period, the weather was predominantly dry and cogl although 20.5
hours of downtime was recorded due to wetl weather,

1.3 LOGISTICS

All recording equipment and vehicles were mobifised from Zeehan in western Tasmania by
Terrex personnel.

Aceess to the lines was via local roagds, recording fnes and farm fracks,

Accommodation and meals for Terrex personnat and fraffic controllers was provided by the Graat
Lakes Hotel at Miena, The Lodge at Miena, the Tiger Hut at Liaweeni and the Bronte Park Village

at Bronte Park.

Fuel for all vehicles was supplied by Great Lakes Service Station in Miena, Bronie Park Shop at
the Bronte Park Village and the B.P Service Station in Ouse,

All ofiver logistics were supported out of Terrex Selsmic Perth Cffice.

Hemi 44 Vibrators in operation

Page § of6g
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2.0 SURVEYING

241 RANGING / CHAINING / SURVEYING

Line chaining and survey for the entire program were compleied by Dynamic Sateliite Surveys
personnel from Yeppoon in Queensland.

2.2 LINE CLEARING
Line clearing was provided by ocal cperators, contracted directly to G.8.1L.M.

2.3 PERNMITTING
Permitting was casried out by Great South Land Minerals Limited.

Paga 6 of 66
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2007 MIENA HIGHLANDS 20 S8EISMIC SURVEY- FINAL REPORT

3.0 RECORDING / PROCESSING

GENERAL SURVEY DETAILS

Survey:

Project Code:
Surface amea;
Receiver Lines:
Source Lines:

RECORDING PARAMETERS

Vibroseis Source
Acquisition Type:
Energy Source:

Vibrator Point Interval:
Vibrator Array:
Vibrator Array Location:

Receivers:

Receiver Interval:
Receiver Array:

Raceiver Array Location:

Sweep Length:
Number of Sweeps:

Sweep Type:

Sweep Frequencies:
Sweep Taper:

Sweep Energy per Km:

Sweep Control:
Accelerometers;
Stmilarity System:
Peak Force:

Hold Down Weight;
Vibrator Drive Level:
Phase Lock:

No., of Channels:
Bpread Geometry:
Maximum Offset:

Fold:

Record Length:
Correlation Sample Rate.
Written to Tape S.R.:
Qutput Data Format:

SEL 13/88 and SEL 25/2005

18 Lines, 20 Melre interval, 334.910 km.
18 Lines, 20 Meilre interval, 334.810 km.

Sercel 388 - 24 Bit Telemetry System

3 x Input-Outpist 42,0001b Peak Force

6xB8 Truck mounted Vibrators Online

20 mefres

18 m Pad-Pad / No Moveups

Centred on Station Pegs {Centred at SP 100)

12 x 10 Hz SM24 Geophaones / Group

20 meires

20 metres {12 phones with 1.67m phone spacing)
Centred between Stations (Centered at 8P 100.5)

12 sec Bweeps or & sec Sweeps (s8e GSLM)
2 %12 second sweeps / VP

Or 2 x 8 second sweeps/ VP (see GSLM)
Monosweep

6-140 HZ

200 msec Taper

1200 sec/km or 800 setfkm {see GSLM)

Pelton Advance 2 Model 5

Pelton M5 High Performance

Petion VIBRA-SIG

44,000 tbs

44 200 lbs

Force Control On - 80% Peak Foree
Ground Force Phass Lock

300 Channels
Symmetic Split Spread
2980 - 10 - 0 — 10 — 29890 metres

150 Fald with 10m CDP interval
8.0 seconds

2 milliseconds

2 milliiseconds

SEGD
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2007 MIENA HIGHLANDS 2D SEISMIC SURVEY~ FINAL REPORT TERREX ™

3.2 RECORDING

Traffic management formed a large part of daily operations on the Miena Highlands prospect with
most lines being surveyed along the road vergs. A total of 12 personnel in 7 vehicles were used
to conirol the traffic around the work site which also dictated the operational hours of the
acquisition crew with no personnel to be working on the roads outside daylight hours.

Security was also an issue on the prospect with three line batieries and PSU boxes stolen an the

7' April and all tools from the vibrator service fruck stolen on the night of the 13" despite having a
full time securily guard on site.

Line TBO2B-AA1

Acquisition commenced on line TBOZB-AA1 at station 1000.5 on the 28" March 2007 after the
crew mobilised from Zeehan that same day and spread layout was completed. Praduction was
completed on line AA1 on the 1% April at station 2470.5, a total of 2940 kilometres recorded
including 100 skipped VP’s due to proximity of dwellings, road culverts stc.

Line TB02B-BJ

Acquisition commenced on line TBO2B-B.J at station 895.5 on the 2™ April 2007 and was
completed two days later at station 1870.5, a total of 21.50 kilomeirgs racorded inchuding 3
skipped VIP's due to proximity of dwellings, road cuiverts eic.

Line TRO2B-AA2

Acquisition commenced on line TROZ2B-AA2 at station 2250.5 on the 4™ April 2007 and was
completed the following day at station 1778.5, & total of 9.48 kilometres recorded including 7
skipped VP's due to proximity of dwellings, road culverts efc.

Line TR02B-BN

Acquisition commenced on line TBG2B-BN at station 1810.5 on the 5 Aprit 2007 and was
completed the following day at siation 1153.5, a total of 13.14 kilometres recorded Including 2
skipped ¥#'s due fo proximity of dwellings, road culverts etc.

Line TB02B-BD1

Acquisition commenced on line TBOZE-BD1 at station 1746.5 on the 6™ April 2007 and was
completed two days later at station 1000.5, a total of 14.82 kilometres recorded including 10
skipped VP's due fo proximity of dwellings, road culverts eic.

Page & of 66
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Line TBG2B-BM

Acquisition commenced on line TB02B-BM at station 1000.5 on the 8% April 2007 and was
completed on the 12" April at station 2395.5, & total of 27.90 kilometres recorded including 40
skipped VP's due fo proximity of dwellings, road culveris eic.

Line TBO2B-BZ

Acquisition commenced on line TB02B-BZ at stalion 1914.5 on the 12" April 2007 but was
delayed due fo logging operations on the line. The line crew recorded line BQ then returned to
line BZ on the 15" April to complete acquisition. Recording was completed on the 16™ April at
station 850.5, a total of 18.28 kilometres recorded including 2 skipped VP's due to proximity of
dwellings, road culverts efo.

Line TBOZB-BQ

Acauisition commenced on line TB02B-BQ at station 995.6 on the 13™ April 2007 and was
completed the following day at siation 18345, a total of 12.78 kilometres recorded including 40
skipped VP’'s due fo proximity of dwellings, road culverts etc.

Line TBOZB-HA

Acquisition commenced on line TBO2B-HA at station 1000.5 on the 17" April 2007 and was
completed two days later at station 1900.5, a total of 18.0 kilomeires recorded including 11
skipped VP's due to proximity of dwellings, road culverts etc.

Line TB02B-HB

Acquisition commenced on line TBO2B-HE at station 1000.5 on the 19% April 2007 and was
completed the following day ai station 1503.5, 2 total of 10.08 kijlometres recorded including 4
skipped V's due to proximity of dwellings, road culverts elc.

Line TBO2B-HC

Acqguisition commenced on line TBO2B-HC at station 1900.5 on the 20™ April 2007 and was
completed two days later at station 1015.5, a total of 17.70 kilometras recorded including 8
skinped VP's due to proximity of dwellings, road culveris efc.

Line TBG2B-BS

Acuisition commenced on line TBO2B-BS at station 1725.5 on the 237 April 2007 and was
completed two days iater at station 1011.5, a total of 14.28 kilometres recorded including 5
skipped VF'’s due to proximity of dweliings, road culverts etc.

Pate 8 of 66
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Line TEGZB-BH

Acquisition commenced on line TBO2B-BH at station 2855.5 on the 25™ April 2007 and was
cormpletad three days kafer at station 1000.5, a total of 37.10 kilometres recorded including 35
skipped VP's due to proximity of dwellings, road culverts etc.

Typical line conditions in the Miena Highlands

Line TB02B-BD2

Acquisition commenced on line TBOZB-BD2 at station 2791.5 on the 28" April 2007, this line was
merged with line BH, first production VP was recorded with full spread due to9 overlap with ne
BH. Line BD2 was completed on the 3™ May 2007 at station 1530.5, a tolal of 25.22 kilometres
recorded including 110 skipped VP's due o proximity of dweliings, road culveris atc. One day of
production was lost during the acquisition of line BDZ due o an incident involving the security
personnel on site. A police investigation meant that no production was possitle on the 1% May,
For mare detail concerning this incident please refer to the HSE End of contract Report. The
completion of line BDZ represented the end of the Miena Highlands coniract with a total of 270.76
recorded, The line crew packed all equipment on 1he 4™ May and mobilised to Queenstown to
complete the Zeehan Zine program.
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PROCESSING
All data ‘A’ dass recording {apes where sent to Fugro Se

3.3

Imaging, 88 Outram Streat, West

ismic

Perth for processing.

All'B' class recording tapes where given o on-sile client representatives to be returned to Hobart.
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2007 MIENA HIGHLANDS 2D SEISMIC SURVEY~ FINAL REPORT

APPENDIX A

EQUIPMENT SPECIFICATIONS

RECORDING EQUIPMENT

SERCEL 388 - 24 Bit 30 Seismic Data Acquisition System

Sun Monitor and Sun Spare 5 Compuiter

o

QYO DFM 480 Plotter, UPS, LIM
One (1) SBercel Real Time APM - Bweep Correlator
Two {2) Fujitsu 3480 Tape Drives

E W)

Sixteen (16) Sercel PFSUs and Four (£) Sercel CSUs
Six {6) C8U Patch Cables

Twenly (20} Batlery case power Cords

Forty (40) Batterles for SUG Unils

Cne (1) Sercel Handheld Cable Testers

Four (4} Sercel Battery Chargers

*@ & B & & K & ¥

Pelton Vibra 8ig Real Time Similarity System

One {1} 10 metre 6 DB Boost High Gain Antenna on Regording Trugk

Sensor SM24 10Hz High Specification Gecphones
Gne Thousand {1000} Geophone strings with 6 phigroup
{500 Channels with 12 phones/group)

One (1) Sensor SMTH00 Geophone Tester

Mote: Terrex Seismic warrants that 80% of equipment will be used in field and up to 10%

may be undergosing repair and maintenance.

SOURCE EQUIPMENT

+ Four {4) HEWI 44 &6x6 Truck mounted Vibrators
Peak force is 44,0001bs per Vibe and
Hold-Down weight is 44,200lbs per Vibe

= Four {4) Peiton Advance 2 Madel B Vibrator Condrol Electronics

One (1) Pellon Encoder Sweep Generator for Recorder
Three {3} operating Online and One (1) on Standby
Electronics are capable of Trade Marked Varisweep

fage 12 0f 68

One Hundred (100) SUS Telemetry units (800 Channels)
Twao Hundred (2000 3 T/O Seismic Cables (600 Channels)
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2007 MIENA HIGHLANDS 2D SEISMIC S8URVEY- FINAL REPORT

APPENDIX B

VEHICLE EQUIPMENT LIST

S o VEHIGLE: S USEDROR ¢ Y REGISTRATION
1 | Land Cruiser 100 Series Frond Craw 1BWF 930
2 Land Cruiser 100 Series Hack Craw 1BYK 183
3 | Leng Cruiser 10C Seres Vibe Crew 10CL 562
4 Lang Cruiser Tray Back T/Bhooter 302-380
5 | Lend Cruiser Trung Cander Ambulance 1FCE 128
6 | Lend Gruiser Tray Back Cabie Truck 1CET 468
7 . Land Cruiser Tray Back Cable Trugk 1BSJ 242
8 | Land Cruiser Tray Back LIne Boss 1BRJ 753
8 | Land Cruiser Tray Back Jug Ute 18HD 550
10 | Land Cruiser Tray Back Jug Lite 1BEK 488
11 | Missan Tray Bask tdechanics Ute 176 JNA
12 | Nissan Tray Back Supply 175 JNA
20 | IntemaBonal Paystar Vibrator #72 SJON {QLDY
21 | Internationat Paysker Vibrator 373 JCN{CRD)
22 | internalional Paystar Vibrator 374 JCH €L,
23 | intemalional Faystar Vibrator 375 JON LD
24 | intemstional Paystar Wibralor 376 JON {010
25 1 Isuze FTS 700 Sarvice Trusk 141U 225
26 | lzesy Mechanics Workshop 1C0C 561
27 | lzusu 5TF Regorder{ 388} 1CAA 534
28 | internaficnal Paystar Spraad Truck 626-JAH
29 | irdermalional Paystar Sproad Truck I7TLICN

Road work — Miena Highlands
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APPENDIX D
HSE POLICY and OH&S STANDARDS
» Site specific inductions / daily toolbox meetings / weekly safety meetings

o Monthly Section head mesetings

* Personal protective equipment

« Traffic Management Safety

o VHF {UHF /HF communications

= Vehicle emergency equipment

+  Random drug and alcoho! tests

Typical road conditions faced by line crew in the Highlands
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TERREX A

TERREX SEISMIC HEALTH. SAFETY AND ENVIRONMMENT POLICY prp

Terrex, Seismic is an Exploration Confractor involved in Selsmio Acquisition to the Oil, Gas and
Mineral Industries.

Our Commitments

»

To provide a safe, healthy and injury free workplace for our employees, contractors and
the general public.

Asgsisting all of our employees and contraciors to meet their HSE obligations.

Establish and implement an HSE Management Systermn and Operational Plans at all
levels of the Company.

Education and tralning of all of our Employeas in HSE Systems, Procedures, Risk
Assessment and Risk Minimization.

Ongoing evaluation and medification of all of our HSE Management Systems,
Frocedures and Plans in order 1o ensure a consistent improvernant in the establishment
of a safe, healthy and environmentally sound workplace.

Ensure all of our HSE Systems are in accordance with the relevant legisiation and
reguirements of Clients and Government Bodies.

Cur Goal

Te achieve a workplace where the targets of zero injuries, equipment damage and
environmental incidents are attained,

Qur Systems

Management shall provide a visible, personal involvement in all aspects of HSE, and
through their actions create a cullure that facilitates employee HSE involvement
Management shall make avgilable the appropriate resources to carry out all manner of
H8E.

Poficies and objectives shall be initiated, defined, communicated and revised at all
organizational levels.

Crganizational responsibilities shall be defined and the necessary resources provided
to achieve HSE objectives

Management shall continuously evaiuate the H3E risks to the employees, clients and
environment. Comprehensive risk assessment provides the necessary information in
arder to take astion to reduce the risk fo our operations.

HSE shall be integrated in the design, development and delivery of all services. Thig
includes ptanning for existing operations, managing change and developing emergency
response measures.

Each employee has a persanal responsibility to comply with this palicy and contribute towards
its implementation. Management holds the responsibiiity to communicate the requirements of
this policy to all our employees, contractors and visitors and to involve them in its
implementation.

Breach of this policy will be taken very serlously and may invalve disciplinary action.

S i
e -

Siephen P, G, Tobin
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APPENDIX E

END OF CONTRACT HSE SUMMARY

Page 18 of 85




[—

Tasmania Basin 2D
19th Mar- 7th May 2007

Health Safety & Environment
End of Contract Summary
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APPENDIX F

PERSONNEL - CREW LIST
:-,F;OSEtOI',I' :

Crew Manager Darren Rea

Crew Manager Jon Turner

HSE Advisor Raymond Auckram

Ohbserver Peter Wakeham

Cable / Geophone

Repalr Beoti Fadian

Vibe Teph Colin Sharman

Vibe Op (1) Dean Kingston

Vibe Op (2) Allan Tuite

Vibe Op (3) Craig Wallers

Vibe Qo (4) June Hardand

Line Boss Daryr: Bishoff

Tishooter Bryan Ngatai

Line Crew Francis Alcala

Line Crew Peter Bell

Line Crew Charles Glen

Line Crew Zaar Chase

Line Crew Eileen Collom

Line Crew Daniel Dowling

Line Craw Simen McCollin

Line Crew Greg Mcleod

Ling Crew Mitcheil Roll

Line Crew Dion Watly

Line Crew Andrew Moody

Line Crew Lliam Shutifeworth

Line Crew Madelsine Mitchell

Ling Crew Steve Zimmerman

Line Crew Simon Shields

Line Crew Darren Spinks
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DY etexitd

PERSONNEL - CREW NUMBERS

L 2 positon s | Numbers e
Crew Manager 1
HSE Advisor 1
Cbserver 1
Cable /

Geonhone Repair 1
Vibe Tech 1
Vibe Op 4
Line Boss 1
TiShooter 1
Line Crew 16
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APPENDIX G
DAILY REPORTS
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1 INTRODUCTION

Fugro Seismic Imaging was requested to undertake AVO analysis of three lines from the
Tasmania Basin area. Two of the lines were from the 2001 survey, whilst a third was from the
2006 survey. The 2001 lines were reprocessed from field tape uisng the same parameters as
previously. The 2006 line was taken directly from DMO CDP gathers.

Line CDP Range
TB02-BA 2300-3000
TB0O1-PB 5650-6350
TB01-TD 1-600

Personnel

Fugro Seismic Imaging Pty Ltd

Mark Brailey Land Processing Manager
GSLM

Diego Gonzalez Geologist




2 BACKGROUND

It 1s known that reflection coefficient at an mterface vanes with angle of incidence. The
Poisson's Ratio of the strata either side of the interface affects the way in which the reflection
coefficient varies. A low Poisson's Ratio sand will result in an increase in reflection coefficient
or amplitude with angle of incidence.

Fugro Seismic Imaging (F.S.1.) AVO analysis 1s applied using the Shuey Approximation. A
velocity function is used to calenlate the angle of incidence at each layer boundary and then
interpolated to produce the angle of incidence at each time sample and offset. A robust linear
regression is used to calculate the mtercept and gradient of the amplitudes at each time samnple
(Walden, 1991). Four types of attributes are routinely produced from this analysis; Intercept,
Gradient, Product (Intercept times Gradient) and Delta Rp (based on cross-plotting intercept
and gradient), but many others are possible.

Delta Rp
This method is based on the concept of cross plottmg AVO measurements. Data input to the

cross plot are Rp (or Intercept) and the Gradient measurement from the seismic gathers. The
F.S.1. algorithm calculates a lithological trend from the Rp and Gradient data. This trend
represents the average response of brine-filled rocks in the analysis window. Unusual rocks,
like gas-filled sands are displaced from this wet trend. The Delta Rp calculation is the
reflectivity separation between a data point with anomalous reflectivity and the trend. The top
of a ¢lass III hydrocarbon saturated sand umnif is displayed as a trough, whereas the base is a
peak. All anomalous points to the left of the hithological trend in the cross-plot are negative
numbers (trough) while all anomalous points to the night of the lithological trend are positive

(peak).

Intercept . Gradient and Product

| represents intercept, which is the zero offset reflection coefficient and G represents gradient,
which 1s essentially the change in amplitude with offset at any particular time sample within a
CDP gather. The product of these two attributes tends to give the largest anomalies at the top
and base of gas sands with low acoustic impedance (class I11). This normally serves to highlight
events in the CDP gather with either high intercepts, lngh gradients, or both. The calculation
uses the sign of both the intercept and gradient as the sign of the product is used in the
Interpretation of the results.

Tasmania 2007 AVO Analysis Report 4



PROCESSING SEQUENCE DIAGRAM

FROM DMO GATHERS
I
DESPIKE

I
NMO CORRECTION
|
MUTE

|
F-K FILTER

|
OSTRANDER MIX

|
SCALING

|
FLOATING DATUM TO FINAL DATUM

|
AVO ANALYSIS



PROCESSING SEQUENCE

This sequence details the additional processing required to condition the gathers prior to AVO
analysis. While the 2001 lines were processed from field tape only post-DMO processes are
mentioned below.

4.1 DESPIKE

Automatic trace editing was used to down-weight spiking data based on peak-to-median
ratios and standard deviations within user specified windows.

42 NMO CORRECTION

Dix fourth order NMO correction was performed using the final velocity functions.

43 MUTE

A post NMO outer trace mute was applied to remove any coherent noise on the outer traces and
to reduce contamination from the effect of NMO stretch on the far offsets.

44 F-KFILTER

An F-K filter was applied to the CDP gathers to remove dipping noise using a 3 ms/trace cut.

45 OSTRANDER MIX

A 1-2-1 mix of the data was applied in the offset and CDP domains.

4.6 SCALING

A 1000 ms AGC was applied to the gather traces to compensate for amplitude irregularities.

4.7 STATICS

Floating datum to final seismic reference component of the statics was applied prior to stack.
This corrects the data from floating datum to a final datuin at sea level. New time origin; -300
ms (TB02-BA) and -700 ms (TBO1-PB and TB01-TD)

48 AVO ANALYSIS

Four AVO attributes were produced; iutercept, gradient, product and Delta Rp stacks. The
analysis was conducted over 0 to 30 degrees. A typical angle of mcidence distribution from line
TBO1-TD can be seen below (where everv division equates to 5 degrees).

Tasmania 2007 AVO Analvsis Report ]
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OBSERVATIONS

Lin -

On this line various flat spots were visible on the final migration. The gradient stack highlights
much of the region exhibiting these flat spots, so much that it is difficult to identify the truly
anomalous areas.. However, some of the stronger gradient responses also comcide with a strong
intercept, Delta Rp and product stack anomaly. eg CDP 5960 at 1800 ms. The Delta Rp
response of the upper anomalies (around 1700-1900 ms) are stonger than those below (2100~
2400 ms). The product stack contains anomhes but not of the expected polarity for a typical low
mpedance gas sand, which would be distinguished by a strong red (positive value) at both the
top and base of the sand. On the CDP gather at 5960 the reason for the anomalous behaviour at
1800 ms 1s clear. But the manner of amplitude change with offset is not consistent.
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Figure 2 Line TBOI-PB Intercept stack.
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Line TB01-TD:

Note that only CDP 100-600 have been included due to the noise introduced as the fold drops
towards the end of the line. Even at CDP 100 some higher ampltiudes are visible which are
associated with this noise. The noisy vertical bands are also caused by CDPs with lower fold.
The gradient stack shows a strongly anomalous zone at about 2900-3000 ms. This corresponds
to the strong blue events on the product stack. The Delta Rp stack doesn't really corroborate the
gradient anomaly except at the very highest part of the anomaly (approx CDP 200). If anything
the Delta Rp suggests that further up-dip of thns event is more anomalous. There is also a strong
Delta Rp response at 2400 ms. But the CDP gather (CDP 133) at this time is not convincing,.
On other CDP gathers (100 and 185) the reason for the high gradient response is event with
Ingh amplitudes coming out at the far offsets,
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Figure 7 : Line TBO1-TD Intercept Stack
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Line TB02-BA:

The gradient stack below suggests some minor local anomalies around the top of the main
structure at about 1100 ms. In particular at CDP 2560 1070 ms there is a Gradient and Product
stack anomaly which corresponds to an event on the CDP gather displaying a minor amplitude
effect. The Delta Rp 1s effectively silent and the Product stack shows the same response as on
the other lines.
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Figure 14 : Line TB0Z-BA Intercept stack.
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COMMENTS

As we are dealing with pre-stack data we must do without the noise attenuating power of the
stack, along with any post-stack noise attenuation. As the input gathers have only DMO applied
we must also make do without the focusing of emergy via migration. The CDP gather
conditioning prior to AVO analysis is essentially designed to address some of these concerns
by improving the signal-to-noise ratio.

Due to the lack of well information:
1) we cannot confirm the polarity of the data.
2) we cannot determine the expected AVO response (ie. calibrate the AVQO).

Note that the timmg (TWT) on all displays assume the time of first sample is 0 ms. Dependng
on which line is being considered this might compare to -500ms ( TB02-BA) or -700 ms
(TBO1-PB,TD).

The gradient stack has been the most useful attribute for highlighting anomalous zones.
However, it cannot be used in isolation. It has been shown on gathers that sometimes the reason
for the high gradient 1s not valid. When considered in combination with the other attributes and
gathers more credibility can be asigned to the anomaly. The product stack did not provide any
typical low impedance gas sand anomalies. But then this is a limestone reserevoir, overlain by
sandstone and siltstone. Without any well log data if is difficult to ascertain for sure, but the
reservoir is perhaps more likely to be high impedance (hard sand). In this case the product stack
is not indicative. The Delta Rp stack has supported other attributes and provided alternative
anomalies.

While the AVO analysis has highlighted some anomalous areas not a great deal can be
concluded about the nature of these anomalies. With so little detailed geological mformation
available it is impossible to determine the expected response froin a particular horizon and very
difficult to reliably interpret any results. I suggest that any future AVO analysis needs to be
more targeted and involve logged well data.
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APPENDIX I - DELTA Rp

ANAVO INTERPRETATION PROCESS BASED Rp AND GRADIENT
CROSSPLOT

THE CONCEPT

F.S 1. has developed a method of AVO Analysis that is based on the concept of crossplotting
AVQ measurements. Data input to the cross plot are Rp (often called intercept) and the
Gradient measurement from seismic gathers. The F.S.1. algornithm calculates a lithological
trend from the Rp and Gradient data. This trend is the response of brine-filled rocks in the
analysis window. Unusual rocks, like gas-filled sands are displaced from this wet trend. The
ARp calculation is the reflectivity separation between a data point with aromalous reflectivity
and the trend.

With calibration the method serves to identify lithology or fluid content.

THE MEASUREMENT

F.S.1. has designed a seismmic processing flow to optimize the quality of gathers input to AVO
analysis. This processing flow includes pre-stack migration. The Rp (intercept) and Gradient
are calculated for each time sample using F.S.1.”s Robust Least Squares fitting technique. This
allows statistical control in the measurement. The procedure is based on the Shuey hypothesis.
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ROCK PROPERTIES — THE BRINE-FILLED LITHOLOGICAL TREND

Analysis of crossplots of Rp and Gradient from seismic traces, well logs and theoretical data
reveal a trend in the data points. A crossplot based on a model of sandstone encased in shale
serves to illustrate this idea. The shales range from 3,000 to 12,000 ft/sec, brine and gas sands
range between 3 and 40% porosity. This model is supplemented by brine-sand to brine-sand
interfaces with a 3% porosity contrast. The crossplot of this model exhibits a negative trend for
the brine-sands that 1s similar to that of logs and seismic traces. This lithological trend supplies
a relationship between brine-filled Rp and Gradient that is useful for AVO studies.

The lithological trend of brine-filled rocks m a study interval is related to the gradient defined
in the AVO equations. The average change in Poisson’s ratio for the brine-filled lithologic
trend i1s zero, while the (Ao) term of the Shuey gradient expression is a constant. The ARp
measurement is based on the derivation of this brine-filled lithologic trend.

The F.S.1. AVO algorithm calculates the brine-filled lithologic trend for each seismic trace
within design gates that vary spatially and in tume. ARp is the difference in amplitude between
the actual reflectivity and the brine-filled lithological trend. The model data crossplot
illustrates the natural separation of gas and brine-filled sands.
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8 APPENDIX II - AVO CLASSIFICATIONS

AVO Gradient (B)

AVQ gradient (B)
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1 INTRODUCTION

The 2007 seismic data covered approximately 345 km and was acquired in 3 different
areas. There were 11 lines in the Central Highlands, 4 lines in Thunderbolt and 5 lines
in the Zeehan region. The Zeehan region was processed for Zeehan Zinc under the
GSLM label.

A line summary is given in section 3.0.

Field data was acquired by Terrex seismic crew 401 in April and May 2007,
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2 ACQUISITION PARAMETERS

2006 Tasmanian Seismic Survey

Data recorded by:

Terrex seismic crew 401

Date recorded:

April 2007

Seismic source:

3 vibrators in line

Source type: | Paystar
Vibe spacing: | 12.5 m pad to pad
Vibe move up: | Standing sweeps
Sweeps per vp: | 2
Sweep frequency: | 6-140 Hz
Sweep type: | Linear 200 ms taper
Vp interval: | 20 m

Recording system.

Sercels sn 388

Record length:

5 sec sweep + 6 sec listen

Sample rate:

2 milliseconds

Tape format:

SEG-D 3490 zero phase

Field fitters: | 6-140 Hz
Data channels: | 300
Coverage: | 150 fold
Geophone type: | SM4 10 Hz

Geophone array:

12 in line over 18.3 m

Element spacing:

1125 m

Group interval:

20m

Split spread:

2990-10-vp-10-2990m
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4 LINE SUMMARY

CENTRAL HIGHLANDS

line

TB0O2B-AA1
TB02B-AA2
TB02B-BD1
TB02B-BD2
TB02B-BH
TB02B-BJ
TB02B-BM
TB02B-BN
TB02B-BQ
TB02B-BS
TB02B-BZ

THUNDERBOX

line
TB02B-HA
TB02B-HB
TB02B-HC

ZEEHAN

line
TB02B-ZA
TB02B-ZB
TB02B-ZC
TB02B-ZD
TBO2B-ZF

sp's
1000-2470
2250-1776
1746-1000
2791-1530
2855-1000
895-1970
1000-2395
1810-1340
995-1634
1725-1011
1914-950

sp's
1000-1900
1000-1503
1900-1015

sp's
1000-1864
1000-1000
1000-2002
900-1400
1000-1570

cdp's
2-2698
2-843
1-1390
1-2453
1-3227
2-1938
1-2578
2-1223
1-1056
2-1189
2-1678

cdp's
3-1491
2-853
1-1301

cdp's
2-1652
1-732
2-1803
1-922
1-969

._‘Q‘Jf" T



PARAMETER TESTING

The lines were processed as for the 2001 and 2006 surveys to keep the surveys
similar. Pre stack time migration was looked at but it was felt that the data was more
smeared with this process when compared to the normal post stack migration.

Filters, scaling and muting were tested to ensure the previous values were accurate
especially as the frequencies were expanded to 140 Hz.

20007 Tavmanian 20 Piroc r Repor!



6 PROCESSING SEQUENCE

6.1 TRANSCRIPTION

Field data were converted from SEG-D format to Fugro's internal format .

6.2 GAIN RECOVERY

Spherical divergence gain function was used.
Gain (db) = 3.0t + 26Log(t) + 110

6.3 PHASE CONVERSION

Convert zero phase to minimum phase.

6.4 CDP GATHER

Shot records were sorted into common depth point gathers.
Nominal fold = 150 CDP interval = 10m

6.5 DECONVOLUTION

16 msec gapped deconvolution using two windows

Operator 120 120 ms
Gaps 2 2 ms
White noise 0.1 0.1 Yo
Design near 150-2400 2000-4000 ms

far 1000-3000 2800-4200 ms

6.6 REFRACTION STATICS

Refraction first breaks were picked using Green Mountain Refraction Statics
Delay Time Method which estimates the refractor velocities to model the
weathering thickness.



6.7 FIRST PASS VELOCITY ANALYSIS

First pass velocities were interpreted using Fugro's interactive velocity analyses
program "MGIVA". Each analysis comprised a 20 CDP stacked panel, repeated
15 times with a different NMO velocity functions. The velocity function displayed
at +/-3 %, +/-6%, +/-9%, +/-12%, +/-16%, +/-20% and +25% increments from a
central velocity function which was based on a regional velocity function. The
MGIVA velocity analysis is a 'map driven' package, where the user can instantly
see modifications to the velocity field in map or section view. Neighbouring
velocity functions are superimposed on the current location for easy recognition
of velocity trends. Velocity interpretation is performed on the pre-computed
stack suite, or on a colour contoured semblance display. Semblance
interpretation is assisted with markers illustrating the position of potential
multiples, and with an interval velocity curve. Analyses were performed at 1.5
km intervals.

6.8 FIRST PASS RESIDUAL STATICS

Fugro “NEBULA” Surface-consistent Residual Statics Package computes
statics based on summed cross-correlations at source and receiver
locations. A pilot trace is constructed at each CDP using a weighted mix
of stacked traces. Cross-correlations of the pilot trace with traces in the
respective CDP gather are summed into buffers for each source and
receiver station number before being resampled and picked to derive a
static value.

6.9 SECOND PASS VELOCITY ANALYSIS

Second pass velocity analysis was performed on gathers with first pass
residuals statics applied. The first pass velocity field was used as centre
function for Fugro's interactive velocity analysis package, MGIVA. Analyses
were performed at 1.0km intervals.

6.10 SECOND PASS RESIDUAL STATICS

Second pass residual statics was run using the picked second pass velocity
field as input to NMO corrections.



6.11 DMO

Log stretch DMO using Hale algorithm.

6.12 THIRD PASS VELOCITY ANALYSIS

Third pass velocity analysis was performed on DMO gathers with both first and
second pass residuals statics applied. The second pass velocity field was used
as centre function for Fugro's interactive velocity analysis package, MGIVA.
Analyses were performed at 0.5km intervals.

6.13 NMO CORRECTION

Fourth order NMO correction was performed using the third pass velocity
functions.

6.14 MUTE

Testing comparisons between outer trace mute and stretch muting was carried
out. It was decided to use a stretch mute of 60% for processing.

6.15 PRE-STACK SCALING

The CDP gather traces were modulated to compensate for amplitude
irregularities by scaling each trace using 500 ms AGC .

6.16 STATICS

Floating datum to final seismic reference component of the statics is applied
prior to stack. This corrects the data from floating datum to a final datum at
mean sea level. To avoid losing data above datum, data was time shifted by
500ms prior to static correction to datum and a new time origin of -500ms was
established.

6.177 COMMON DEPTH POINT STACK

The traces within each common depth point gather were summed using
1/root(N) stack compensation with 150 fold coverage and CDP interval of 10 m.



6.18 CDP TRIM STATICS

Fugro's "PASTA” package was used to compute cdp consistent residual
statics. “PASTA" is an automatic residual statics program which applies static
shifts on a CDP consistent basis, using cross-correlations of NMO-corrected
CDP gather traces with a CDP pilot trace for each depth point.

6.19 SPECTRAL BALANCE

Spectral balance is a zero phase deconvolution after stack. The frequencies for
the desired output were 10 — 90 Hz.

6.20 MIGRATION

Dual Finite Difference Migration uses the technique of downward continuation in
order to map reflectors to their true time position. It is performed in the
frequency — space domain. Steep dip second order solution ( 65 degrees ) and
depth step of 12m were used.

6.21 BAND PASS FILTER

Unwanted noise that lay outside the frequency range of the desired reflection
and diffraction data were removed by the application of a series of time variant
filters.

Time (ms) Frequency (Hz)
500 10/14 - 95/110
1000 10/14 - 95/110
3000 10/ 14 - 65/80
4000 10/14 - 55/70
6.22 POST STACK SCALING

Dual window AGC with window lengths of 1000 ms and 400 ms.
Equalisation applied : 50%

6.23 TAUP

Time variant dip and coherency filter. Mix back : 60%



7 PROCESSING SEQUENCE DIAGRAM

TRANSCRIPTION

I
GAIN RECOVERY

I
PHASE CONVERSION

I
CDP SORT

I
DECONVOLUTION

I
FLOATING DATUM CORRECTION

I
VELOCITY ANALYSIS ( 1* pass )

I
RESIDUAL STATICS (1* pass )

|
VELOCITY ANALYSIS ( 2™ pass )

|
RESIDUAL STATICS (2™ pass )

|
DMO

|
VELOCITY ANALYSIS ( 3" pass )

|
NMO CORRECTION

I
MUTE

|
PRE-STACK EQUALISATION

|
FLOATING DATUM TO FINAL DATUM
|
CDP TRIM STATICS

I
CDP STACK

|
SPECTRAL BALANCE

I
F.D. MIGRATION

]
BANDPASS FILTER
|
POST STACK SCALING



8 FINAL DISPLAYS

Final displays of final & migrated stack were produced on paper and a CD of CGM+
format files with cdp coordinates.

Horizontal scale: 1:20,000 {50.8 traces per inch )
Vertical scale: 5 cm/sec
9 ARCHIVES

Final migrated stacks, final stacks, raw stacks, and raw migrated stacks of each line
were written onto DVD in SEGY format for workstation interpretation and archival.

Trace headers summary

BYTE DESCRIPTION BYTE DESCRIPTION
17-20 (32-bit)y SPNO 97-98 (16-bit) source residual static
21-24 (32-bit) CDP number 99-100 (16-bit)  receiver residual static
41-44 (32-bit) Elevation 101-102 (16-bit} Receiver static

( )

( )

( ) )
81-84 (32-bit) CDP easting 103-104 {16-bity Datum static applied
85-88 (32-bit) CDP northing  109-110 (16-bit) Time of first sample
91-92 (16-bit) weathering vel 115-116 (16-bit) Number of samples
93-94 (16-bit) refractor vel 117-118 (16-bit) Sample interval

( )

189-192 (32-bit) SP number



10 CONCLUSION

Line TB02-BD2 was reprocessed from the start as the incorrect coordinates and
elevations were supplied.

The data was processed rather quickly for its complexities. The previous
processing sequence proved the best with the exception of the stretch mute
which when tested, gave some improvements in the more shallow levels and
did not affect the deeper data.

There was a lot of attention given to pre and post stack migration with the pre
stack time migration rejected due to its smearing effect on the data. Probably
cause of this was the "crookedness” of the lines and an inability to create
consistency in the binning process. This was coupled with the very fast
velocities to create an undesibable result so post stack migration proved the
way to go.

There were some inconsistencies between the observed seismic velocities
and some borehole data that was available in the Thunderbolt region.
Generally when we pick velocities we look for 3 things - a strong bullseye on
the semblance, flat gathers, and a good stack response. All three of these
criteria pointed to a velocity about 3360 at 60ms. The borehole data
suggested a velocity in the vicinity of 6000 m/sec at this level. This
discrepancy was investigated via some extra velocity analyses aimed
specifically to identify if possible a velocity of about 6000 m/sec at 50 ms (as
per the borehole data). It was not really evident but a trial was performed
placing a velocity close to 6000 m/sec at zero time (avoiding negative
interval velocities) and then basically picking an event at 200 to 250 ms
below floating datum a bit faster than previously (around the high 4000's to
low 5000's) then returning to the original pick arocund 350 to 400 ms which
was generally around 5000 m/sec. There was no real evidense of the
expected dolarite at 50 ms but there was perhaps something stacking in a
bit better at the 200 - 250ms level. This trend of course misses the event at
100ms at 3500 m/sec. There are some effects on the data at 400ms not all of
them good but below that things were pretty much the same. The gathers
look under corrected above 200 ms. Stacks and Migrations with these faster
shallow velocities were produced and compared with the original versions.
After consultaion with Diego it was decided to employ the original velocities.

Mick Curran



Seismic Overview of Oil & Gas Prospects
Great South Land Minerals (GSLM)
License Area (SEL 13/98) in Tasmanian Onshore Basin

Geoffrey J. Hicks - July, 2008

The seismic was mainly acquired along roads and tracks.
Although it is rather unlikely that these roads and tracks
coincide with subsurface structural highs (especially pre
Permian}, the mapped structural highs are mainly controlled
by single seismic lines.

I. Bellevue Anticline

The structuring 1is predominantly pre-Tertiary, increasing
the chance that earlier migrating hydrocarbons would be
trapped.

Top of Ordovician structure as mapped is constrained to the
west by the interpretation of Lines TB0O2b-BZ and TB(O1-TD
and to the east by the interpretation of Line TBOZb~BQ.
Figurel. Bellevue -~ TWT Map for Upper Limestone Member of
the Gordon Group.

However, the structure’s extent and integrity to the north
and south-east of the mapped culmination is more
problematic.

As the interpretation of ©Line TBUZb-AA ceases near its
intersection with Line TB02b-BQ, the contouring to the
south-east of the mapped culmination, beyond the 0.850 TWT
contour, is not based on actual data. Thus, it 1is possible
that the 0.850 TWT contour opens toward the south-east and
that the structural high is also to the south-east of where
it is currently mapped. The possibility is reduced by the
presence of a topographic low to the south-east of the
mapped culmination, assuming that this relative low 1is due
to draping of the younger section over a pre-Permian high.

There is little basis in actual data for the contouring to
the north of the mapped culmination, with a greater than
10km gap between the interpretations on Lines TB(OZb-AA and
TBO1-PB. Qf concern is the significance of the high plateau
to the north of the mapped culmination. This unusually
flat plateau is about 250m higher than the proposed drill
site. By similar logic to that above, such a high plateau



may indicate draping of the younger section over a pre-
Permian high, indicating that the structural high is to the
north.

If a well must be drilled at the current proposed location
before additicnal seismic data is available, the potential
up-dip hydrocarbon volume should be calculated.

Lastly, the thickness of the section below the Permian
unconformity, as seen on the southern ends of Lines TBOZb-
BZ and TB02b-AZ, indicates that the Top Upper Limestocne
Member, prognosed at 2,425m, may well have been buried to
more than 6,000m. The effect o0of such burial depth should
be taken inte account in the estimation of reservoir
parameters.

TWT Map for Upper Limestone Member of the Gordon Group (late-Ordovician) - L
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II. Thunderbolt Anticline
& fair proportion of the structuring is pre-Tertiary.

Top of Ordovician structure is likely to be an elongate
anticline, trending northwest-southeast, plunging toward
the northwest, from a structural high in the southeast.

The southeastern high is constrained by the interpretation
of Line TBO2Zb-HC. A lesser structural high, mapped on Line
TB0Zb-HA, near the intersection .with Line TBOZb-~-HB, in
conjunction with the deeper and almost flat nature of the
same horizon on most of Line TRO2b-HB, indicates that the
strike of the structure may be to the east of Line TBOZb-
HB. Figure 2. Thunderbolt - TWT Map for the Upper Limestone
of the Gordon Group.

TWT Map for Upper Limestone Member of the Gordon Group (Iate-Ordowclan) @
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Figure 2. Thunderbolt - TWT Map for the Upper Limestone of
the Gordon Group.



The structure is well constrained to the northeast by the
interpretation of Lines TRGZb-HA, TROZbL-HC and TBUOZ-BA.

However, aside from the area near the interpreted low on
Line TB02-BA, the structural constraint to the southwest is
more problematic. The Florentine Valley Syncline and its
assoclated fault system most Iikely provides overall
closure for the structure. Of most ceoncern 1s the lack of
data for the area to the scuthwest from Dbetween the
southwest end of Line TBUZb-HC and the southern end of Line
TROZh-HEB,

If a well has to be drilled before additional seismic data
is avallable, given the unecertainty of the structural
interpretation, such a well should be targeted as close as
possible to the crest of the high mapped on Line TBOZ2bL-HC.

As the track on which Line TB3Zb~-HC was acquired is
unsuitable, the Line TBOZ2-Ba track will be wused to
transport the drilling rig and eguipment. The topographic
map indicates a reascnably flat spur, extending to the
southeast, from near the intersection of Lines TBR2-BA and
TBOZb—HEB, It may be possible to locate the
accommodation/offlices, material storage, tubular laydown
racks, etec near the track but site the drilling rig toward
the scoutheastern end of the spur.

ITI. Stockwell Fault Block

The structuring is mostly very young. There 1s insufficilent
seismic data to interpret a closed structure.

Geoffrey J. Hicks
Geophysicist

EXAL Limited

Director

Tel: +61 3 9809 4882

Fax: +61 3 9923 6045

11 3¢ Andries Street, Cambarwell 3124,
Victoria, Australia




Possible Oil & Gas Prospects in Great South Land Minerals (GSLM)
License Area (SEL 13/98) in Tasmanian Onshore Basin

Dr. Suleyman Turgut - Oct, 2007
A number of possible oil & gas "-rospects are mapped in the GSLM’s license area on onshore
Tasmanian basin which could * ¢ tested by exploration drilling. These prospects are briefly

describled below.

I. Bellevue Prospect

This prospect is located in the centre western part of the license area and defined by seismic
lines TBO2b-BQ, TBO2-BZ and TBOI1-TD. Silurian and Ordovician horizones show
symmetric anticlinal characteristics partly faulted on the flanks. As such anticlinal
structuration on Silurian and Ordovician strata took place during the Devonian and lower
Carboniferous tectonic periods. However, structural definition of the prospect is limited to
seismic line TBO2b-BQ only and there is no north-south evaluation of the structural feature
due to lack of seismic data in that direction. But, existing regional gravity and residual
gravity mapping of the region reveal an ellipsoidal structural feature that coincides with the
seismic structural anomaly, thus supporting the seismic structural evidence of the prospect.
Regional Permian unconformity which is quite ubiqutous in the area has truncated part of the
Silurian strata on the top and hence upper structuration. However this truncation doesn’t
affect Ordovician and Silurian structural potential of the Prospect. The Permian unconformity
is identified as a regional flat erosional surface in general, perturbed slightly by the later
regional tectonic activities in the area.

This Prospect could be tested by a 3500 m deep exploration drill hole that could reveal
Silurian and Ordovician prospectivity of the anticline present in the Prospect. Primary targets
would be Silurian sequences which contain good reservoir sands and Ordovician sediments
which are mainly shallow marine platform carbonates which could contain good reservoirs
characteristics due to extensive fracturing and diagenesis caused by karstification. Silurian
and Ordovician sequences also contain mature source rocks that could have generated
commercial quantities of hydrocarbones in the Prospect area to fill the potential reservoirs.

II. Bracknell Prospect

This prospect is located on the northeast part of the license arca (SEL 13/98) where a
northwest to southeast trending Tertiary Subbasin was formed on the Jurassic age dolerites
causing them to subside under the Tertiary basin filling. The Tertiary sequences are not
prospective on their own, due to the lack of mature source rocks and appreciable structuration.
But, a very distinct NW-SE trending fault bound structural trap is formed beneath the Tertiary
basin at the level of Jurassic dolerites which could be quite prospective provided Permian
sequences consisting of thick shales and sandstones underlie the Jurassic dolorite which is
distinctly visible on the reflection seismic sections studied.

Permian sequences consist of good reservoir and mature source rocks which have proven their
oil generating potential in the live oil seeps found in the cracks and fisures of overlying
dolerites found in the quaries near the city of Hobart. As such, it is also thought that the
Jurassic dolerites could be good reservoirs containing oil due to the extensive fracturing and



breakage caused by the faulting and compression related to the Tertiary tectonizm which
formed this prospect.

A well that will test this prospect will be drilled into the Jurassic dolerites and underlymg
Permian sequences, consisting of reservoirs and mature source rocks, af an approximate depth
of about 1800m.

1. Thunderbolt Prospect

This prospect is located on the centre western part of the license area near the major western
fold and thrust bek of the island, identified by several reflection seismic sections shot in the
area. These seismic sections clearly show major westerly directed thrusting and imbricated
thrust sheets. Thrusting means a very complicated structuration for hydrocarbon enfrapment
in this prospect area. Complicated as it may be with respect to its subsurface structuration,
visibly good, broad and large asymmetrical thrust domes that could be described as large
thrust anticlinal folds have develped in the prospect area that could be considered as good
traps for hydrocarbon accumulation and entrapment.

These thrust anticlines could be tested by a 3500m deep exploration well that could penetrate
into Silurian c¢lastic sequences and Ordovician carbonate suites along with the overlying
Permian sequences. Permian and Silurian sequences and Ordovician suites could hold
potential for hydrocarbon accumulations in this prospect.

IV. Tunbridge Prospect (Butler Rise)

This prospect is located in the cenire eastern part of the Heense area and is identified by a
seismic line running in east-west direction. Therefore, its prospectivity is limited by the
limited seismic coverage of the area. However, available seismic data show that eastern half
of the prospect shows better potential with respect to its western half where strike slip faulting
has caused major uplift and breach of potential traps in this part of the prospect. Thus, airial
exposure of the possible traps in this part of the prospect could have been leaked out to the
surface, causing deterioration of the trap fill. As such, trap efficiency has been lost on the
western part of the prospect area. However, its eastern half shows a fault baund structural
trap with about 10 to 20ms closure that could provide hydrocarbon entrapment and
accumulation, in a limited amount.

Eastern part of Tunbridge prospect near the negative flower structure forming strikre slip
fault could be tested by a 1800 to 2000m deep well. Potential hydrocarbon bearing zone in
this prospect being the Permian clastic sequences underlying the Jurassic dolerites, an 1800m
to 2000m deep exploration well could test prospectivity of all the Permian sequences here.

If one tries to grade these four prospects from one to four, Brackoell would be I, Bellevue
2nd, Thunderbolt 3rd and Tunbridge would be 4th.

However, it is advised that additional seismic data acquision and mapping s recommended
for these potential prospects and other suggested prospects for further maturation of these
prospects before drilling.

Dr. Suleyman Turgut
Geophysicist




GREAT SOUTHLAND MINERALS LTD
LEAD/PROSPECT DEFINITION

Bellevue Anticline

The structure identified underlying the Bellevue Tier in central Tasmania is a NW plunging, faulted anticline. The structure is defined by
seismic lines TBO1-PB, TB01-TD, TB01-Tl and by TB02b-BQ, TB02b-BZ and TB02b-AA1 (last three lines acquired in early 2007).

The structure is approximately 6 km (19685 ft) wide and at least 15 km (49212 ft) long, plunging at approximately 5° towards the NW.
The structure is probably truncated by a late Tertiary compressional fault running along the SE shore of Lake Echo, its extent towards the
NW is not known (Figure 1 and 2). The anticline was produced by folding of the Eldon and Gordon Group sequences during the Middle
Devonian Tabberabberan Orogeny. The structure is a faulted anticline with possible hydro&grbon traps in both the hanging wall and

footwalls (Figure 8, 9, 10 and 11).
L \

Figure 1: Topography Map - Bellevue Anticline.

Location of the optimal drill site based on the conjunction of TWT Maps for the Permian and Ordovician Reservoirs



Figure 2: DEM Geology for the Bellevue Area (Dolerite outcropping In orange)

The gravity data is presented in terms of AMGE6 zone 55 coordinates and AHD. Figure 3 presents raw Bouguer anomalies (as observed,
corrected and reduced), and Figure 4 shows residual Bouguer anomalies (after removal of crustal trends using the method of Leaman &
Richardson, 1989 and Roach et al, 1994).

Pa=.



Figure 3: Gravity Map (Raw Bougqgﬁ‘.ﬂggfﬁélyj; Bellevie Struclure - Central Highlands
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Figure 4: Gravity Map (Residual Bouguer Anomaly), Bellevue Structure - Central Highlands




Silurian and Ordovician horizons show symmetric anticlinal characteristics partly faulted on the flanks. As such anticlinal structuration on
prospect is limited 1o seismic line TBOZb-BQ only and there is no north-south evaluation of the structural feature due to lack of seismic
data in that direction. But, existing regional gravity and residual gravity mapping (Figure 3 & 4) of the region reveal an ellipsoidal
structural feature that coincides with the seismic structural anomaly, thus supporting the seismic structural evidence of the prospect. The
regional Permian unconformity has truncated part of the Silurio-Devonian strata on the top and on upper structure, however this
truncation does not affect Ordovician and Silurian structural potential of the prospect. The Permian Unconformity is identified as a
regional erosional surface in general changing slightly in the later regional tectonic activities.

This prospect could be tested by a 3500 m deep exploration drill hole that could reveal Silurian and Ordovician prospectivity of the
anticline present in the prospedt. Primary targets would be Silurian sequences which contain sandstones and Ordovician sediments
which are mainly shallow marine platform carbonates which could contain good reservoir characteristics by comparison with Ordovician
sequences elsewhere in Tasmania. Silurian and Ordovician sequences also contain mature source rocks that could have generated
commercial quantities of hydrocarbons in the prospect area to fill the potential reservoirs.
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Bellevue Anticline based on change in seismic character and continuous strong reflectors



TWT Wap for Base of Liffey Group (Early Permian)
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TWT Map for the Base of the Permian Unconformity - "
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Figure 7: TWT Map for Base of Permian Unconformity -

Bellevue Anticline based on change in seismic character and continuous strong reflectors

The optimal area for drill site based on a conjunction of two TWT maps, one for the top of the Upper Limestone of the Gordon Group
(Late Ordovician), and the other one for the base of the Liffey Group (Early Permian). The area is chosen because of ils up-dip location,
i.e. crest of reservoir structures identified on Figure 8 (TB02b-BQ) should be at a shallower depth here. Area indicated allows for the
optimal positioning of the rig with respect to geological, iogistical and operational considerations.



The Bellevue structure consists of |&FQQ annclmal and fault structures both within the Wurawina and Parmeener Supergroups. The
Parmeener Supergroup (|nclud|ng dolerlte) ‘extends to 0.2sec below surface (about 1200 metres). Key reservoirs at Belleveu include the

Early Permian Liffey Group sané‘stbnes‘at approximately 820 metres, and the Upper and Lower Ordovician limestones of the Gordon

Group, particularly vuggy porosity horizons and reef and near reef tacies at 2425 metres.

The Gordon Group is likely to be karst, immediately beneath the base of the Permian Unconformity, rotated fault blocks of Gorden
Limestone are present in the same are, or alternatively, fracture porosity is likely to be found within these rocks within the intensely
fractured thrust zones. Palaeo-karst reservoirs are likely to be found where the Gordon Limestone was sub-aerially exposed before
Parmeener Supergroup deposition.

The majority of previous studies report the Parmeener Supergroup as flat-lying with steep dips only occurring in the vecinity of faults.
They also generally agree that the sequence has been affected by at least two major phases of faulting. The first occurring either prior to
or concomilant with the intrusion of dolerite in the Early Jurassic and resufting in nommal, reverse and strike-slip movement, and the
second in the Tertiary resulting in down 1o the east, normal faulting.



Figure 9: Seismic cross-section of the Bellevue Anticline on TB01-PB (looking down plunge - NW)

Possibie Direct Hydrocarbon Indicators (DHI's) or bright spots are observed on TB01-PB (looking down plunge - NW} at approximately 1
.and 1.4 seconds (TWT), assuming a seismic velocity of 5000 m/s for the Eldon and Gordon Groups, these traps lie approximately 3250 m
(10662 ft) and 4440 m (14567 ft} below the surface.
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Figure 11: TBO2b BZ, plunge of the Bellevue Anticline (looking along strike - NE)



DRILL HOLE: BV #1A
4- way clostre defined by TBG2D-BQ, TBOI-TD, TBO1-PB and TBO2L-BZ,
LOCATION: 468 830 mE; 8 338 600mN

STRUCTURE: Primary Target - Hanging wal anticline - 2 targeis based on DHl's, Secondary
Target: Footwall

RESERVOIRS: Trizggie Unit, Permian Formations, Reelal Limesione and vuggy porosity in Upper
and Lower Limestone Member of the Crdovician Gordon Group

Triassic Reservoir: Linit2 Depth ~300 m (984it)
Pay zone ~ 25m (82ft) ; Porasity ~10%
Permian Reservoirs: Lnit 1 Depth ~ 400 m (13121}
Pay zone ~ 10m (320}; Porosily ~10%
Falmear & Garcia Sandsione Depth 550 m (1804°1) & 650m (213211

Liffey Group

Siurian-Devonian Reservoin: Crotty Quarizite

Depth 2206:m (7215 1t
20 m {6811, Porosity ~ 10%

Crdovician Reservolrs {Gordon Group): 3

Upper Limestone Member lated using an average seismic velocity of 5000m/s for

e, 2650 m (820 ft) @ max thicknass of horizontal refleciors, Porosity ~8%

7 70 m (11712 ft) {Calcuiated using an average seismic velocily of 5000mys for
g, Formations encouniered)

ngih ~ 15000 m (48 212 1), Widih of closure ~ 8000 m {18 685 i) @ max thilckness of
horizomat refleciors,

Lower Limestone Member:™

Pay zone: 280 m [B20 #) @ max thicknass of horizontyl reflactors, Porasity ~8%

SEAL: Eldon Group {Sihwrio-Devonian shales), Jurassic dolerite
SOURCE: Fermian {Liffey Group, Quamby Formation), Gordon Group {Ordovician Limesione),
FALULTS: Pre-Middie Jurassic, early and late Tertiary movement pose some risk to the

infeghily of the reservolr,
Reservoir Volume as US Barrels (BOE) 283 million barrels (P90)
{Monte Carlo calculation of potential, 620 million barrels (P50)
undiscovered prospective resources) 1256 million barrels (P14)
Haalalraat: This renct was sroduced for edicaing & fartes iy ore I e, bl i f is nol iended 1o be relisd upon for He pupases of interasind porties meking
persofial Erancld decisions. Whilst the company 2itis © svisurs coment inlomnation and mmwrate & lime of wining, $he company doss onl guarediee Riomation s comact and elss e o gl s
charge rdommallen & @y dme wihow nalices, To the axtent aafully i e b A abifity, inchuding implied conditions and wamanlies for any loss or danags, sulfeving, sther

dispailyfndirantly of ary Kind, When reading this informatfon you must acknowiedge your indapendent fudgemsent and have not refied on any sompany presenialion.
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GREAT SOUTHLAND MINERALS LTD
LEAD/PROSPECT DEFINITION

Thunderbolt Anticline

This prospect is located on the centre western part of the license area near the major western fold and thrust belt of the isiand,
identified by several reflection seismic sections shot in the area. These seismic sections clearly show major westerly directed
thrusting and imbricated thrust sheets. Thrusting means a very complicated structuration for hydrocarbon entrapment in this
prospect area. Complicated as it may be with respect to its subsurface structuration, visibly good, broad and large asymmetrical
thrust domes that could be described as large thrust anticlinal folds have developed in the prospect area that could be considered
as good traps for hydrocarbon accumulation and entrapment.

These thrust anticlines could be tested by a 3500m deep exploration well that could penetrate into Silurian clastic sequences and
Ordovician carbonate suites along with the overlying Permian sequences. Permian and Silurian sequences and Ordovician suites
could hold potential for hydrocarbon accumulations in this prospect. \

The anticline identified at the southern end of seismic line TB02-BA probably ms%‘%ﬁhn Group sequences. The
structure lies approximatly half wavelength east of a large scale syncline mﬁd in Wﬂne‘ﬁallw (Figures 2 & 3).

~

- %

Figure 1: Topography Map. Location of the Thunderbolt Anticline on line TB02-BA



e, W
Figure 2: Extent of the Thunderbolt Anticline and tﬁmﬂ&@%&mnar sized Florentine Valley Syncline.
i‘i‘ 4"‘:'

Figure 3: DEM Geology for the Thunderbolt Area
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Figure 4: Gravity Map (Raw Bouguéc.AhnmaIy).r Thunderbolt Structure
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Figure 5: Gravity Map (Residual Bouguer Anomaly) - Thunderbolt Structure




Figure 6: TWT Map for Upper Limestone Member of the Gordon Group (late-Ordovician) -

Thunderbolt Anticline based on change in seismic character and continuous strong reflectors




Figure 7: TWT Map for Lower Limestone Member of the Gordon Group (middle-Ordovician) -

Thunderbolt Anticline based on change in seismic character and continucus strong reflectors
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Drill Hols: TB#

Location: TBA

Landowner: TBA

Structure: Arttieline

Size of structure: 3- way closurs defined by TB0Z-BA, TBUZb-HA, TBOZL-HB, TBOZb-HC

Targel Surlace Area: 35 km?

Estimated Depth of Drilling: 3500-36500m {9840-11483 1) {Calculated using an average seismic velocity of 500Qmv/s for

the Formations encountered)

Length; 10000 m (32 800 i) {Simitar 1o length of the Florenting Valley Structure},

Width of closure: 3800 mi {1148 {1} @ max thickness of horizontal reflociors.

Pay zone: 250 m {984 1) @ max thickness of horizonial s‘eﬁéﬁ%&{&

Estimated Porosity: ~B %

Size of Potential Reservoir: 7.0x 107 m? @ max thickness of horizb;?i;? Q_efféérggfs {calcuiated using 2 rectangular prism

to determine reservoir area and re:

Traps: Anticling, palasokarst and sub ft%férz'formiiyi&
Seal: Jurassic Dolerite, Fernfree Foration’
Heservair: Unit 2 (T {ias,si;’ﬂﬁ:?i.xlgi?kf, Faulkner Group (Permiani, Upper Limesiong Member

fOrdoviclan

£ E

Woody fsland (Tasmanite of shale), Upper Limestone Membet, Lower
Limeston Metnber ((ordon Group)

Source:

Risks:

Hesetvpir Yolume as US B 116 million barrels (P3N
{Monte Carlo calculation of potential, 243 million barrels (P50}

undiscovered prospective resources) 468 million barrels (P10)

Digglalmpr: This repon was produted for educaliog inlerssted parfes generally on company piogress. nformation comained is dol iended to be refiad upon ot the puposes of Mierested parics
making personal francial decisions. 'Wiilst (he company afms ta ensure caect iormalion ard ascusale 3 lime of grinteg, the company does nol guarantes iformalicn s cove! and wiso
meerves e tight Lo change Fricrmation al any e withou! molice. 2 the oxtent lawduly paritted, the 2 te ak kabitly, meluding baplied condilions and wammanties for wvy losgs or
Syindrectly of any kbl When reading this ind fon yous st achmoed your Fdependent judgement and havs nol islisd on oy corpany presentalion.
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GREAT SOUTHLAND MINERALS LTD
LEAD/PROSPECT DEFINITION (Draft)
Stockwell (Lachish) - TB01-PT

The structure is defined by seismic lines TB01-PT, TB01-TE and TB01-PF.

Figure 1: Topegraphy Map - Stockwell Fault Block



Figure 2: DEM Geology for the area (Dolerite outcropping in orange)

The gravily data is presenied in terms of AMG66 zone 55 coordinates and AHD. Figure 4 presenis raw
Bouguer anomalies (as observed, corrected and reduced), and Figure 5 shows residual Bouguer anomalies
{after removal of crustal trends using the method of Leamnan & Richardson, 1989 and Roach et al, 1994).
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Figure 5: Gravity Map (Residual Bouguer Anomaly), Stockwell Fault Block
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Figure 6: Stockwell Fault Block - TWT Map for the base of dolerite (Early Jurassic) based on change in

seismic character and continuous strong reflectors
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Figure7: Stockwell Fau[tl?‘_»_l_ock - TWT Map for the Liffey Group (Early Permian) based on change in seismic

character and continuous strong reflectors
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Figure 10: Stockwell Fault Block onTBO1-PF




Stockwel (Lachish)

Orill Hole: Siockwel #1

Location: 528 860.70 mE, 5 3688 92181 mN

Landowner:

On seismic fine: TRO1-PFT  between shob-points: 550 and 850

Structure: Fault Block bounded o the NE by an Barly Terllary Faull and o the SW by a Later Tertiary Faull
8ize of strugtare: 3500 {two-way)

Size of polentinl reservolr (based o0 1km gquare area, 50m Pay Zone, 10% Porosily):

B MM m® in siu fUnit 2}

Size of potential reservolr (hased on 1.2km square area, 15m Pay Zone, 5% Porosilyl:

1 86N T in gitu (L #fey Group)

Depth to Targe!: Mulliple Targeis, Unit 2-Triassic, Liffley Group-Lower Parmes
Top Linit 2 ~ 890m
Liffey Group ~ 1200m

Seal: Jurassic Doleris, Femiree Farmation

Reservoir: Unit 2, Liffey Group
Source: Woody Island Formation (Tasmaniies)

Risks: Timing - Maluration and migration in the Mid-Jurassic to the Gre Séous - traps were formed in the early Tertiary lo
the Miocene, Burial in the Terliary, pl 1ay resuif in generalion of late hydrocarbons.

Reservoir Volume as US Barrels (BOE) "4 million barrels {P9Oy"
{Monte Carlo cplculation of polential,

undiscovered prospective resources

s fNiggrinlragrs THis rapoet was p RCT g 3 | postias fiy O Company PrOgHess. £ is notintended 1y b feliod wpon fof the
purpases of terssing parlies making presonat Bnangial decigions, Whilst e company 2ims to enswre correct informialion and scowrale 2t e of printing, e company does riot
gGuArsEGE It 15 coorsd 3t 2150 resarves the i i shange llemation 3t any bme withioutnofce. Te Ure axiont lawhdy permitied, fhe company prchides i Badilty, Inviuging
impliert canditiong s waarlies (62 any 1655 or damage, sullenng, either drseiyiadirandy of any Knd. When mading is Ind E071 yCRI st Ak e vou rlepecddent
jutgemant and have red relisd on soy sompay seaseniation.
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GREAT SOUTHLAND MINERALS LTD
LEAD / PROSPECT DEFINITION (Draft)
Quamby Fault Block

Plays in the Gondwana petraleumn systermn such as the Quamby Fault Block involve a diversity of structural traps developed by both
pre- and post- dolerite lectonic events and stratigraphic traps resulting from pinch outs with dolerite sheets. The best potential traps
are formed by rollover anticlines and numerous tilied fault blocks in the Longford Sub-basin. Large fault bounded blocks are the
most common style in the Northemn Midlands. Mo exploration well has been drilled on a target identified from a seismic reflection
survey.

Figure 1: Geology DEM Map (Dolerite outcropping in orange)

The gravity data is presented in terms of AMG66 zone 55 coordinates and AHD. Figure 2 presents raw Bouguer anomalies (as
observed, correcled and reduced), and Figure 3 shows residual Bouguer anomalies {after removal of crustal trends using the
method of Leaman & Richardson. 1989 and Roach et al, 1994}.
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Figure 3: Gravity Map (Residual Bouguer Anomaly), Quamby Fault Block



The Tasmania Basin was faulted and weakly folded prior to and/or during the intrusion of dolerite in the Middle Jurassic. Structures
of this age are common in the Central Highlands, but difficult to recognise in the Longford Sub-basin/Northermn Midlands regions.
Genlle folds and faults with both normal and reverse offset are recognised. Some faults have acted.as conduits for dolerite dykes
and step ups in sills. Following the intrusion of dolerite the Tasmania Basin was affected by uplift, erosion and extensional faulting.
Folds and faults formed in the Tasmania Basin at this time are more common than earlier structures (Stacey A, 2007).

QUAMBY FAULT BLOCK Fault Drag Fold Trap
476754mE: 5188315mN Twa-way dip clesure 50 m over 1000 m

]

s Eigut“é':l: Quaﬁby Fault ié.iﬁfck‘.Q;i‘i'wo-way diﬁ Elos(ii'"'é 50m over 1000m



Drill Hole: #3431

Location: 476 754 mE: 5388 335 miN

Landowrner: TBA

On seismic line: TBH-TH

Structure: Cuzamby Fault Blogk

Targs! Surface Area: 9 km® m {two-way)

Depth: m {ft} {Calculated using an sverage seismic velngity of 4500m/s for the entire sequence)}
Length: 3000 m {8, Widih of closure: 3000m (1) @ max thickness of horfrontal reflectors.

Pay zone: 50 m {ft) @ max thickness of horizonial reflectors

Size of Potential Reservoir: 0.9 x 10" m* @ max thickness of hatizontal reflectors (calculated using a rectangls

1o determine reservoir area and reservolr length of 3 km) which at 10% porosity
approx. 0.86 billion barrels {or gas equivalent)

Depth to Targel: Liffey Group-Lower Parmaener Supsrgroup
Litfey Group &t ~ 230 m

Seal: Jurassic Dolerite, Ferntree Fornation

Reservoir: :

Source:

Risks:

Reservoir Volume as US Barrels (BOE)

(Mante Cario caiculation of potential, 5 mmzem barrels (PSQ}

undiscovered prospective resources) 10 million barrels (P1D)

Disciaimearn Tris reperi was p o lar Beucating i d paries fiy on S H E L i i § 11 b vefl ex upon Tor lhe purposes ol inleresled paries
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GREAT SOUTHLAND MINERALS LTD
LEAD / PROSPECT DEFINITION

Bracknell Dome

This prospect is located on the northeast part of the license area {SEL 13/98) where a northwest to southeast trending Tertiary
Sub-basin was formed on the Jurassic age dolerites causing them to subside under the Tertiary basin filling. The structure is
defined primarily by seismic lines TB01-SA, TB01-PM and TB01-SD; TB01-PW TB01-SC and TB01-SB are within vicinity of the
structure and help the characterize the structure. Bracknell Dome is approximately 2.5 km wide and at least 8 km long.

The Tertiary sequences are not prospective on their own, due to the lack of mature source rocks and appreciable structuration.
But, a very distinct NW-SE trending fault bound structural trap is formed beneath the Tertiary basin at the level of Jurassic doterites
which could be quite prospective provided Permian sequences consisting of thick shales and sandstones underlie the Jurassic
dolerite which is distinctly visible on the reflection seismic seclions studied.

Permian sequences consist of good reservoir and mature source rocks which have proven their oil generating potentiat in the live
oil seeps found in the cracks and fissures of overlying dolerites found in the quarries near the city of Hobart. As such, it is also
thought that the Jurassic dolerites could be good reservoirs containing oil due to the extensive fracturing and breakage caused by
the faulting and compression related to the Tertiary tectonism which formed this prospect.

Tertiary fault bounded structures may be exploration targets if charged by secondary migration. Steep faults and vertical feeder
and dyke systems associated with Jurassic Dolerite may provide migration pathways to stralig#éph'rcally higher reservoirs such as
the Risdon Sandstone and Unit 2 (Bacon et al., 2000). Stratigraphic fraps may include the-lutite ob:Unit 2 and pinch outs beneath
dolerite seals (Bedi, 2003).

Figure 1: Geology Map (Dolerite outcropping in orange). Location of the optimal drill site based on a TWT Map for the
base of the Tertiary Unconformity of the Bracknell Dome.



A well that will test this prospect will be drilled into the Jurassic dolerites and underlying Permian sequences, consisting of
reservoirs and mature source rocks, at an approximate depth of about 1450m.,
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" Figure 2: DEM Geology, proposed driil site BN#1 -

Location of the optimal drill site based on a TWT Map for the base of the Tertiary Uncontormity of the Bracknell Dome.

The gravity data is presented in terms of AMG66 zone 55 coordinates and AHD. Figure 3 presents raw Bouguer anomalies (as
observed, corrected and reduced), and Figure 4 shows residual Bouguer anomalies (afler removal of crustal trends using the
method of Leaman & Richardson, 1989 and Roach et al, 1994).
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Figure 4: Gravity Map (Residua!l Bouguer Anomaly) - Brackneil Dome
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seismic character and continuos strong reflectors.




-
o e i i 3 St e [T © kit B ik i

AP y €s ] e wm - ol 5 vme T T o

e e e e T S S S S o S S S

EE

TBO1-PM

T

e

b

]

Figure 8: TB01-SD Bracknell Dome



Trrhilll EQUE .-r-'
'f:-:':-. ::'Fl

4 H LNIIGK -
L

L3 L., £ aza nez L1

Figure 11: TB01-SC Bracknell Dome



DRILL HOLE: BN

LOCATION:

497 915 mE; 5 388 824 mN

Thres-way dip closure = ~50 m over 2 km (TBO1-SA and TBO1-PM}

Primary Targel:

Lome in Mid-Cengzgic (Early - Middle Eoceng)

Secondary Target: Half graben affecting the Upger Parmsener Supergroup Unit 2 (Early Cenozoic)

On seismic line:

Structure:

Target Surface Area:

Estimated Depth of Drilling:

Length:

Estimaled Porosity:

Size of Potential Heservolr:

RESERVOIRS:

Cenozoic Reservoir:

Permian Reservoirs:

SEAL:

SQURCE:
RIGKS:

Reservoir Volume as US Barrels' {BOE)
{Monte Carlo calculmtion of potential,

undiscoversd prospective resources)

& the Lower Parmaaner Supergroup Liffey Group {Early Permian}

TBO1-83A and TBO1-PM

NW-SE trending fault bound strisctural trap formed beneeath the Tertiary basin at the level of
Jurassic dolerites

20 km? {three-way dip dosure)

1450 m (4757} [Calculated using average seismic velockty for each of the Formations
encountered}

8000 m {26246H), Widih of closure: 2500m (B2O2R
=75 %

skivess of horizontal reffeciors.

2.4 x 10° m® @ max thickness of horizontal ed using a rectangular prism fo

determine reservoir area)

Easly - Middie Eccene, Unit 2 {T riassm} E’rasi:izre{! é{zez‘zts {(Jurassic), Lifley Group (Early
Parmian: P

E}e;}ﬁz% BOG m

Unit £ / top dolerite
V”Pay Z{;ne 3m
% Depth 1350 m

Liffey Group 7

“Pay zone ~ 25 m

M:ddie Eoceﬂe, .}u;assm doierlte Fermtree Formation

Umti W oy, | island Formation (Tasmanite)

tq_;_‘gﬂa and migration in the Mid-Jurassic to ths Cretaceous - traps were formed in
nozoic. Burial iy the Cenozoks, plus an elevated geotherral gradient may result in
generation.of late hydrocarbons,

43 milion barrels (P80}
100 million barrels (P
194 million barrels (P19}

Diaclaimer: THg report wan prodiced for educaling imerasted paries generaliy on company prodress. Informalion conlalined is anl inlandad to be ralied upon for the purpnses of interested parties
making parsond Snanchst decisions, Whitst e company aimea o ensure comect information amd accurste ol time of prindng, Ihe company does nal guacanles information is correcl and also
reserves e dghs Jo change irfanmalion 2t any time withaul nofice, To the exlent lawfully permitied, 1hiz sirpany exchides aH abiiity, incuding implied conditions and warcanties for apy loss or
damage, sutening, eiher dieeclivindirecly of any Kind. When reading this information you rust ackeowiedse your ndependent lxdgement and have net relied oo any enmpany prasentalion.
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GREAT SOUTHLAND MINERALS LTD
LEAD /PROSPECT DEFINITION

Interlaken Anticline

Traps in the Gondwanan Petroleum System are predominantly structural (Bradshaw, 1993). Suitable hydrocarbon traps may have
been formed in the Tasmania Basin by folding and faulting during a Mesozoic (pre-Middle Jurassic) compressional phase, Middle
Jurassic dolerite intrusion and an Early to Middle Tertiary extensional phase. Folded structures are rare in the Tasmania Basin and
the most likely traps are probably formed by fault offsets.

Plays in the Gondwanan Petroleum System such as Interlaken Anficiine involve a diversity of structural traps developed by both
pre- and post- dolerite tectonic events and stratigraphic traps resulting from pinch outs with dolerite sheets. The best potential traps
are formed by rollover anticlines and numerous tilted fault blocks in the Longford Sub-basin. Interlaken Anticline is a gentle anticline
form and is the most probable trap structure in the Central Highlands.

1535000

Figure 1: DEM Geology (Dolerite outcropping in orange)

Proposed drill site IL #1



The Tasmania Basin was faulted and weakly folded prior to andfor during the intrusion of dolerite in the Middie Jurassic. Structures
of this age such as Interlaken Anticline are common in the Central Highlands. Gentle folds and faults with both normai and reverse
offset are recognised. Some fauits have acted as conduits for dolerite dykes and step ups in sills. Following the intrusion of dolerite
the Tasmania Basin was affected by uplift, erosion and extensional faulting. Folds and faults formed in the Tasmania Basin at this
time are more common than earlier structures (Stacey A, 2007).

With maturation and migration most likely the result of a Jurassic to Cretaceous thermal maximum, the most likely charged
structures are those formed prior to or during the intrusion of dolerite in the Middle Jurassic. Many Jurassic faults were sealed by
intruding dolerite, reactivation and further faulting during the Tertiary represents a significant risk to the integrity of these structures
(Bacon et al., 2000).

No exploration well has been drilled on a targel identified from a seismic reflection survey.

Figure 2: Topography Map - Location of the optimat drill site

The gravity data is presented in terms of AMG66 zone 55 coordinates and AHD. Figure 3 presents raw Bouguer anomalies (as
observed, corrected and reduced), and Figure 4 shows residual Bouguer anomalies (after removal of crustal trends using the
method of Leaman & Richardson. 1989 and Roach et al, 1994). Changes in the measured gravity field along TB01-ST indicate
variations in the thickness of the dolerite sill or are associated with faulting.
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Figure 4: Gravity Map (Residual Bouguer Anomaly), Interlaken.
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Figure 5: TBO1-ST Interlaken Anticline. A distinctive change in se,isrmi'c"c'ha‘raclér is interpreled to mark the base of the
Bundella Mudstone. This horizon is used as a marker 1o interpret the“positions. of other horizons in the Lower Parmeener

Supergroup section:

The overall structure of the Parmeener Supergroup in this section appears relatively simple, with tew major faults either geclogically
mapped or interpreted in the seismic data. A dolerite sill outgrops across the whole of the Highlands section.

The Lower Parmeener Supergroup lies beneath the dolérite sill, which intruded at the boundary between the Upper and Lower
Parmeener Supergroup, at or near the top Ofﬂ‘th‘g Lower Mar—i.ﬁe,Sequence (Figure 5). With the exception of the lowermost units, the
thickness of the individual Parmeener qugggi;olqp 'L'i'nips remains refatively constant across the Highlands. The position of the
Parmeener Supergroup horizons »'Is-bg§éa-§n‘ the Parmeener Supergroup stratigraphy established in the RG-145 drill hole at
Tunbridge Tier using the velocity data accjui_red‘at the Hunterston 1 DDH.



prill Hole: iL#

Location: 518,456
5,335,863 N

Landowner:

On selsmic line: TBM-57

Structure: inlerlaken Anticline (Two-way dip closure of 50 m over 7 km at the Lower Freshwater Sequence level)

Target Sutface Area: 28 km? m (two-way dip closure)

Estimated Depth of Drilling: 600m (19681t) (Calculated using average seisntic velocily for sach of the Formations
encountered)

Length: 7000 m (2206516, Widh of clasire: 4000m (131231 & max thickness of horizontal
reffeciors.

Pay zone: 100 m {328f) @ max thickness of horzontal reflecipre

Estimated Porosity: ~5 %

Size of Potential Reservoir: 2.24x 10° mP @ max thickness of b Ulated using = rectangular

prism 1o determine reservolr area .@ﬁé:r&%&r‘?&s arigth of ? K;’r‘s}

Hesarvoirn: Garcia Sandstone, Palmer § fzcigtozze, i.iéay {E‘areﬁﬁ {Lower Parmeener Supergroup)
Depth to Reservoir: Garcia Sandstane = ~5?§ m, aln mgr Sandstong = ~830 v, Liffey Group = ~700 m,
Thickness of reservoir: Garcia Sandstone = 5 e ?almez Sancisier;e = ~ & m, Liffey Group = ~30 m

Seal: Jurassic Doleritel L atest Permlalz mi}dstone

Source: ancﬁ F{i’rma’fion. (Tasman%ie)

Risks: i g~ Maturaﬁon and migration in the Mid-Jurassic 1o the Cretaceous - iraps were

ormed ] m the eariy Tertiary. Burial in the Tertiary, plus an elevated geothermal gradient

ay Tesy m?generatlon of late hydrocarbons.

| Reservoir Volume as US Barrels (B 21 milkion barrets (PS0)

(Monie Carle catculation of potential, 45 million barrels (P50}

undiscovered ptospective resources) 92 million barrels {P10)
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GREAT SOUTHLAND MINERALS LTD
LEAD /PROSPECT DEFINITION

Butlers Rise

Figure 2: Geology Map (Dclerite outcropping in orange) -

Location ot the optimal drill site based on seismic interpretation of TB01-ST.




.

'...'i Figure 3: DEM Geology, proposed drill site BR#1
; &

The gravily data is presented in terms of AMGE6 zone 55 coordinates and AHD. Figure 4 presents raw Bouguer anomalies (as
observed, corrected and reduced), and Figure 5 shows residual Bouguer anomalies (after removal of crustal trends using the
method of Leaman & Richardson. 1989 and Roach et al, 1994).
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Figure 5: Gravity Map (Residual Bouguer Anomaly), Butlers Rise Fault Block



This prospect is located in the centre eastern part of the license area and is identified by a seismic line running in east-west
direction. Therefore, its prospectivity is limited: by the limited seismic coverage of the area. However, available seismic data show
that eastern half of the prospect shows better potential with respect to its western half where strike slip faulting has caused major
uplift and breach of potential traps. ink_th1§~.p§'a'ﬁ'of‘"the prospect. Thus, aerial exposure of the possible Iraps in this part of the
prospect could have been leaked out to the surface, causing deterioration of the trap fill. As such, trap efficiency has been lost on
the western part of the prospect 'ér_ea. However, its eastern half shows a fault bound structural trap with about 10 to 20ms closure
that could provide hydrocarbon entrapment and accumulation, in a limited amount.

Eastern part of Tunbridge pros‘pea:'t-.m‘.éar the negative flower structure forming strike slip fault could be tested by a 1200m deep well.
Potential hydrocarbon bearing zone in this prospect being the Permian clastic sequences underlying the Jurassic dolerites, a
1200m deep exploration weli could test prospeclivity of all the Permian sequences here.



DRILL HOLE:

Location:

Landowner:
On seismic line:
Structure:

Target Surface Area:

Estimated Depth of Drilling:

Length:

Pay zone:

Estimated Porosity:

Size of Potential Reservoir:

Seal:
Reservoir:
Source:

Risks:

Reservoir Volume as US Barrels (BOE)
{Monte Carlo calculation of potential,

undiscovered prospective resources

BR#1
537,627 E
5,334,856 N

TBO1-8T
Fault Bloek - Fault bound structural trap
24 km? m (two-way closure)

1030 m (3399 f1) to 1200 m (3937ft) (Calculated using average seismic velocity for each of
the formations encountered)

6000 m (19700ft), Width of closure: 4000m (13125ft) @ max thickness of horizontal
reflectors.

100 m {330ft) @ max thickness of horizontal reflectors
"‘5 ‘yn

2,24 x 10° m? @ max thickness of horizontal reflectors (caloulated using a rectangular
prism to determine reservoir area) .

Jurassic dolerite, Latest Permian mudstone

Liffey Group
Quamby , Mudstone (Tasmanite) '

Timing - maturation and migration Tn-the Mic fguraséic to the Cretaceous - traps were
formed in the early Tertiary. Buridl in the Tertiary, plus an elevated geothermal gradient
may result in generation of late hydracarbons.

18 million barrels (P90)
<40 million barrels (P50)

‘?9& million barrels (P10)

Dlsclaimer: This reporl was produced for educaling interesled parties generally on company progress. Informalion conlained is not inlended to be relied upon for |he purposes of inleresled parties

making personal linancfal decisions. Whilst the cempany aims lo ensure comect informalion and aggurale at lime of prinling, the company does nol guarantee inlormation is correcl and also
reserves the right to change inlormation at any time wilhout nolice. To Lhe exlent fawfully permilled, (he company excludes all liability, including implied conditions and warranlies for any Tess or
damage, sullening, eilher directly/ndirectly ol any kind. When reading Lhis informalion you must acknowledge your independent judgemenl and have not relied on any company prasentalion.
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SUMMARY

A comprehensive review and interpretation has been completed of the central
plaicau region of Tasmania; an area of exploration wierest o Great South Land
Minerals Limited (GSL) which holds a peiroleum exploration licence. This work
was imdertaken in order to assess the nature of structures and stratigraphy, whether
any prospects were already identifiable and which areas requared further data - and
the nature of that data.

Previous work had suggested that the post Carboniferous cover across most of the
region was relatively thin; generally less than 1000 m. Underlying structures and
sequences are imknown bat exirapolations from surrounding regions suggest a range
of Precambrian and Palaeozoic sequences. These were thought to be arranged in
folds and thrust stacks with many wedged and unconformable relationships. Well
contro] of these deep umifs s resiricted to one well which encountered dolomitic
Precambrian rocks. All other knowledge is inference from preliminary gravity and
magngtic interpretations,

Acquisition of some high qnality seismic data has led to a review of such
prebiminary studies and the present work is the niost detailed stady vet done of the
region. It has exposed the considerable weaknesses 1 the data available and of the
problems of acquiring sound data i the first instance. These problems involve the
terrain {often rough and of high relief), non straight traverses, and iregular sheets of
Jurassi¢ dolerite which mtrude the cover rocks and which are often exposed. Each of
these factors work to degrade the qualify and value of seismic data. The present
traverse coverage also leaves much to be desired and reconmunendations have been
offered on this point.

The fragmentary naiure of reflections and lack of cowtinnity, coupled with
negligible factual control of hithology, has required the integration of potential field
data in order to assess structures and probable hthologies from infered property and
geometry combinations. It should be noted that ali previous work amounied to free
potential field interpretations since no significant seismic data coverage existed nntil
the GSI. survevs of 2001 and 2006, nor did well Hanterston-1 which, at least,
confirmed an egrlier prediction of basement type at the site. Assessment of the
digjointed and block nature of stracturally framed elements regnires use of many
methods,

Unfortunately this tvpe of analvsis places demands on the data which the gravity
coverage (Tasmanian state data base) could not meet uniformly across the region.
The magnetic coverage, acquired by Couga Oil, was of usefnl guality but resiricted
i value due to its line spacing. Further, the geological data base is woefully
inadequate across nearly all of the remon and further analysis, analysis usmg
mmproved data and able to handle the 1ssues posed within the cover sequence, will
negd some improvements i this knowledge. Improved gravity and maguetic
coverage, so critical to full integration of blind seismic data, or poorly controlled
seismwic data, has been recommmended: ag has some ground mspection of critical
exposures and arcas.
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The analysis essentially confirms the siructural sivle predicted by earlier, less
detailed studies completed in the absence of seismic data. Most major reflections
appear to mvolve Cambrian uliramafics and are thrusts. Both east-dipping and west-
dipping thrusis have been identified and many blocks are fully enclosed by such
structures and such materials.

Folded structures may be traced beneath the cover from exposed elements in the
west near the Florenting River valley and Mt King William, aud from the north at
Golden Valley. In some cases most major Palaeozoic rock sequences, as exposed
western Tagmania, may be inferred. There are many cases where key clements are
missing and the most common omission is Cambrian i age (voleano-sedimentary
sequences and voleanics). Not all units can be identified with confidence but the
presence of the lower density, non magnetic Silurian and Devonian members have
been deduced in various arcas, mainly south of Great Lake. These rocks may offer
reservoir potential and older source rocks may underlie them,

The only region which, given present data and analysis, might contain a nest of
potentially closed structures is near Lake Echo, east of Bellevue. These structures
are tiered and not concentric but are not yet defined to the east. Much effort should
be focussed on this region.

Many other structures which present apparent crests would seem, at this stage, 10 be
open in at least one direction. This is especially true of any structures mvolving the
post Carboniferons (Parmeesier Supergroup} cover, plus dolerite. The cover, indeed
the entire region and the basal wnconformity involved, s ramped with long
wavelength regional dips. Apparent doanes are not closed domes; they open, usually
to the north. This ebservation will have implications for migration and reservoir
assessment involving these rocks.

A mumber of ambignities and conflicts have arisen which cannot be resolved with
present data_ and without further well control. Recommendations have been offered
of drill sites which would resolve some of these uncertaintics, constrain any future
analysis and improve general understanding of the region.

The preparation of such recommendations. coupled with snggeshous about
structures, structural style and some sequence compositions, can be congidered both
the aim and result of this infegrated review,

it must be clearly understood, however, that the interpretation has stretched the data
sets to their power of resolufion and, In some cases — especially gravity in western
areas, exceeded this. Some aspects of some models offered are over-interpretations
of gravily data, but withio the resolving power of the sasnue and magneiic data
available,
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PG and PT have been included from this set for reference purposes only)



INTRODUCTION

The integrated interpretation presented in this report was commissioned by Great South
Land Minerals Limited (GSL) for several reasons. 1t is important that those reasons be
stated, along with some comments abont the inevitable limifations contained in the
analygis. This interpretation is, at least, a current update of past research and a
comprehensive improvement will not be aitained wti! many elements of the data sots
are themselves improved, and there 15 significant coverage of deep well conirol in the
complex — and largely unknow — pre-Penmian geology of central Tasmania,

The geological setting

The licence area, and adjacent region, 1s larpely blanketed by a nearly Oat-lying cover
of Perntan and Triassic rocks intruded by sheets of Jurassic delerite {or dolerites) of
varied ftlickness., This cover largely blinds the explover secking stratigraphic
relationships (sequence thicknesses, contents, onlaps, unconformities, variations) or
structural features (folds, ramps, fanlts and thrusis). These two classes of relationship
form the heart of petroleum exploration. They are not evident in central Tasmania
although it is clear thal rock units, as exposed laterslly, do possess considerable
variations which may well offer potennal. Further, some lowsr Palasozoic rocks can
generate, and have generated, hydrocarbons, as may some Lower Pormian formations.
Previons documents (such as GSL 2002) prepared for Greal South Land Minerals Lid
have demonsirated these facis, essentlally supported by Bacon ef of (20060},

A few studies of the pre-Parmeener {essentially pre-Permian) seqneuces and structures
beneath cenfral Tasmania have been completed. These are by Leaman (1987, published
as Leaman, 1990) which cousiders southern Tasmania, Leaman (1991a, b) which
reported a more preliminary stady of northern and central Tasmania, a private revision
used as a framework for Leaman (1996b), and clements of TASGO project (2001) and
selected sections of Leaman & Webster (2002). The original 1990 study of central
Tasmania was begun by an earlier parent of the present company but work was halted
dne to funding and data constraints. The wmplications were summarized in Leaman
(1991) and incorporated in Leaman (1992) aud Leaman et of (1994).

These relatively hmited stadies, mndertaken in the absence of significant seismic
coverage, indicated a complex, repeated thrust regime m which the thrust packages
generally dip sastward but, in the western part of Tagsmania, and the western part of
central Tasmania, often dip westward. Both regimes are koown to exist in western
Tasmania. This patfern could be expected across the entirety of basement Tasmania but
1t appears al east dipping dirusts become dominant in eastern Tasmania,

The first seismic problem

There 15 hitle about the geological setting which, in normal circunistances could not be
clanfied, perhiaps resolved, using the seismic method. The crucial factor 13 the Jurassic
dolerite, its variable presentation on the land surface - m terms of soil and weathering
cover, and its variable and generally very high velooity at shallow depths,
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Any failure to appreciate these variables has devalued and degraded seismic data. Early
work (Leanan, 1978b, Leaman & Richardson, 1980, Richardson & Leaman, 1981)
showed that good reflection records could be obtained where lugh dynamic ranges were
sustained usiug a wide frequency range (15 to 120 Hz at least). In such conditions the
depth of fracture closure (and its velocity step) was recogmisable, as was the base of the
mirusion and sowme features beneath it. Overstacking was uot always found to be
beneficial and best resulls were obtained in this early work where dolerite occurred at
some depth (> 100-200 m), and preferably benecath water or low velocity sedimentary
materials (< 2000 m/s). Most problems were encountered when dolerite was at surface
and this was exemplified by test profiles at various locatious (Leaman, 1978b; 1996a;
Leaman & Richardson, 1980). Indeed, Leaman (1978a) suggested varied firing and
stacking patterns might be needed for optimal resnlts: a potentially costly option. This
research was summarised i Leaman (2002).

The problem for central Tasmauia is apparent: dolerite is on surface for much of the
region.

Why is dolerite a problem?

Dolerite is a high velocity medium but this need not be canse for difficully. Many other
formations may possess sumilar velocities and, provided they are part of the
stratigraphic cake, will be mapped and defined.

Dolerite, however, is rarely “part” of the stratigraphic cake. The intrusions tend to be
irregular, trausgressive, multiple, near surface, and extremnely variable physically. All
such characteristics disturb the assumptions of the reflection method, data stacking,
processing and migration.

The 1ssues related to dolerite have been snmmarized in Leaman (2002), See Figure 2.

The second seismic problem

Other seismic problems are related to line location and terrain. It is simply unrealistic
and expensive to traverse straight, cut lines across the body of the Tasimanian
countryside, and few valleys offer any line length. Cousequently, traverses must be
rregular in three dimensions: a factor which is not critical for deeper reflections in
general since these can be inferred, located and shified m processing provided the line
excursions are not too great. Unfortunately, the dolerite-near-surface problems
(geometry and physical variability) compound the line geometry issues and degrade
reflection guality — typically for two way times of less than 0.5 to 0.8 scconds. This
lime range tends to comtain all the Parmeener (post Carboniferous unconformity)
mformation — meluding the dolerite.

All these elements are evident in GSL’s seismic data (2001 and 2006 surveys).
Fragments are shown in Figure 3. The presence of Permian and Triassic rocks at
surface enables reasonably clear definition of a contained dolerite shest. But, where
dolerite is at surface, it is often difficult to recognise the intrusion base and other
sequence character — including the nominal base Permian unconformity, is obscured
and diffuse. There are exceptions where uniformity of dolerite character at surface, and
of terramn and line onentation with respect to structures, permits adquate resolution (e.g.
Figure 3A, B),
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Figure 2: Examples of style of dolerite infrusion.

Upper diagram from Leamay ( 1973} and lower diagram from Leaman (2002). Each
serves to ilinstrate the enormous range of intrasion rel ationships. 1t is also now known
that many (if not most or all) intrusions have been mmltiply injected; a factor which can
complicate interpretation or field decisions zboui apparently small iutrusions or
EXPOSUrEs,
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North Great Lake), bui these are gnite limited in extent. Thelr importance canuot be
aver-smphasized since any clarification of section or spatial information provides vital
control. Spot control, however, camuot replace continuous data or profiles. Careful
specification and observation of the survey is essential.
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Figure 3A Figure 3B
Diagraius to illustrate the variability of responses and effect of Jurassic dolerite.

Lie TBO2-AA2 Line TBOI-TH Line TBO1-TH

North of Strickland High plateaun, Lake Hwy Beside Great Lake, Lake Hwy
Triassic rocks at Dolerite exposed at surface. Note the marked change of
surface character near SF 1720 mmplying o major change 1o dolente

geometry or properties, or both. Much detail, in the upper
part of the section has been lost ar mnuch obscured.

Dolerite is indicated The base of the dolerite is marked by a moderata reflection.
by a*“white™ zone, at gbout 100 ms.
Good result Good result Poor result

The third seismic problem

Reflection character from the Parmeener {and dolerite) part of the sersmic records can
be reasonably correlated with known nnits: al least as gross packages. Figure 3B is an
example of this. Many members of the Permian part of the succession can be identified
in adjacent parts of this traverse at the head of the Great Western Tiers where the
stratigraphy is well known. Blackbum {2004) also made this point. In these terms, and
i comparison, the dolerite may be seen as bland and wmiform — unless transgressive,
but Triassic and Permian rocks may not be unambiguously separable.
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Not enongh is known of responses from Triassic rocks and definitive interpretations of
sequence type (sandstone or mudstone dommant for example) is not possible. [n inany
cases it 15 not vet possible to discriminate Upper Penmian siltstone sequences and
Lower Triassic sandstone sequences.

The real problem, of particular significance to the exploration by Great Scuth Land
Minerals, relates to identification of unit packages of Lower Palacozoic and
Precambrian rocks. Some of these may be sonrce rocks, others reservoir rocks.

Inspection of RMS and interval velocity panels reveals that velocities involving
dolerite, deecper Permian sequence, and all underlymg rocks are not ready distinguished:
all present velocities in excess of 3000 m/s, typically 3500-6500 m/s. Yet reflections,
often high amplitude reflections, are observed from beneath the base Parmeener
unconformity, Many of these features must be structural, fault or thrust elements, but
some may be siratigraphic. The problem is how to Imk such features in geological
sections and to mfer lithologies, sequences and ages.

Control information is available only from the Deloraine-Golden Valley-Poatina area in
the north, and from two traverses west of the central region (to Florentine Valley — line
BA, and to Mt Arrowsmith — line TB). The highly patchy nature of the folded, faulted,
overthrust regimes i northern Tasmania, as demonstraled in exposure and replicated
potential field geophysical studies, rarely provide much assistance to interpretations of
such profiles since the siyle of structural disraption is such that blocks are either too
small (laterally), or dip too steeply. Studies beyond the confines of central Tasmania
suggest the regional style which should be anticipated. Further, conditions to the west,
from Mt Arrowsmith and the Florentine valley, imply major thrusting but do not permit
clear tracing of umits into the heart of the traverses — central Tasmania.

The role of other data sets

Available geological compilations are not relevant to resolution of the critical problem:
what happens beneath central Tasmania. But, as noted below, the quality of the
available mapping is not sufficient to resolve secondary guestions or assist other data
sets (gravity and magnetics) with specific site reviews.

Extant gravity and magnetic data can contribuie to an understanding of the deep
strncture and lithology and this has been demonstrated by inferpretations offered m the
last two decades (e.g., Leaman, 1990, 1991). These mterpretations have depended on
extrapolation of known tvpes of relationships to the regions examined, and then some
mification of the implications of the methods or data sets. Some objective tests are
available to establish whether a solution 1s viable and credible — not necessarily correct
in the absence of well control. These tests, defined in Leaman (1994), allow recognition
of spurions solutions which might fit the observed data but which are not viable in the
particular settmg. As such, much ambiguity can be removed. These techniques for
testing solution viability evolved during the period of the earliest interpretations and,
indeed, that work led to the tests and an appraisal of them. Only interpretations after
1991-1994 should be assumed to have been filtered by the testing criteria and the
improved methodology of Leaman (1993, 1997b).
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The early interpretations were provided in the absence of usable or extensive seismic
data, or useful well control — or useful distribution of such conirol. Sites in the upper
midlands, and at Glenorchy, provided the only control on basement lithology. This
problem remains.

It has also been shown that seismic data interpretation of complex terrains cau be quite
misleading m the absence of interpretations of other data sets. An example of this was
provided by Leaman & Webster (2002) for a traverse across the Dolcoath Granite in
northwest Tasmania in which the seismic mterpretation did not define the mtmsion.
Gravity data, however, were quite definitive. Consequently, the opportunity to match
seismic sections with indications of high angle or deep boundaries and gravity and
magnetic data means that some assessment of the rocks and sequences involved m the
reflected features might be possible.

The present preliminary interpretation is based on this premise.
Problems with gravity and magnetic data

The integration of data sets is an advised approach but the results depend on the quality
of data available, and the methods used for interpretation and integration.

ln the case of central Tasmania, there has been no significant change in the gravity data
base since the work of Leaman (1991). The manner of presentation, and direct
usefuluess, of the data available has been transformed by the conversion from raw
Bouguer anomalies to crustal-isostatically corrected residual Bougner anomalies. This
was made possible by the series of gravily imterpretations undertaken afler the
observations collected for the Mount Read Volcanmics Project of the mid 1980s and the
regional scale evaluations which followed. The reported interpretations relevant to the
present study were undertaken in this environment of changing understanding and
processing. The methodology was reported by Leaman & Richardson (1989b) and has
been refined subsequently (Roach et @/, 1993). The conversion to residual data, whilst
not improving the detail of the coverage, does allow foens on the upper 3-10 km of the
crust with no need to consider deeper crustal, mantle or oceanic effects.

These mprovements do not replace the need for good, rehable data coverage — and
herein lies the weakness in the present data set. Some regions, especially south and east
of 480 000 mE, 5300 000 mN, are reasonably served. Others are not. The Arrowsmith,
Great Lake, Bronte, Interlaken regions are poorly covered, and the region west of
Tarraleah and National Park is very poorly covered.

All extant stations have been terrain corrected but reliability often depends on accuracy
of ¢levation determinations — wlich have, until recently, been mamly barometric,
Likely errors in the Bouguer anomalies are of the order of 0.5 to 1 mgal. Gravity data
ihus have varied application, dependig on region and reliability, but where coverage is
fair then this data set is able to guide an interpretation of pre-Parmeener rocks.

Magnetic data are both more detailed and also more problematic.
This paradox reflects the nature of coverage and the variation i rigonr of survey and
specification. Three relevant data sets are in exisience.
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The first is a state coverage with modest traverse spacing acquired by AGSO in 1985. It
has an E-W ling orientation but was acquired with an unknown, varied terrain clearance
(150-1000m) which renders quantitative interpretation or reprocessing impossible.

The second sarvey, flown at high level (1600 m) but fixed height, was acquired by
Couga Oil Pty Lid (a predecessor of Great South Land Minerals Limited) in 1989, The
E-W lines are spaced 5000 m apart and this coarseness limits detailed value. 1t remains,
however, the only consistent and fully specified, recoverable regional scale survey of
central Tasmania.

The third survey, mnch more lunited in coverage but more detailed, was undertaken by
Mineral Resources Tasmama of the Oatlands area. The E-W lines have a separation of
the order of 200 m and were flown with nominal terrain clearance of 100 m. Tlis fine
survey allows resolntion of local and near surface features but lacks the coverage to
allow full integration with the Conga survey or the present seismic coverage.

The Oatlands survey allows comprehensive assessment of Parmeener features and the
dolerite intrusions, The AGSO data provide an indication of magnetic texture and
trends of features but only the coarsely spaced Conga survey allows any quantitative
regional interpretation, due to its fixed reference base. Data acquisition at high level,
using coarsely spaced lines, does limit the mierpretation options but a first order
structural evaluation 1s feasible using this data, and it has been used to test various
seisinic and gravily implications and was nsed extensively by the 1990-1 iterpretations
to generate a view of basement structures and contents.

A relevant extract of the summary of the 1991 interpretation is shown in Figure 4. A
sample of the updated revision of this interpretation provided for inclusion in the
Regional Forest Agreement documents is shown in Figure 5 (from Leaman, 1996 prior
to final drafiing).

A more detailed, consistent magnetic data set must be acquired before any truly reliable
evaluation i1s possible. The data interpolations, between lines, necessarily degrades
certamty of location of features, or the gradients and magnitudes associated with any
anomaly.

The present situation is parlous and quite unsatisfactory and probably would not be
tolerated in any other Australian state. The Federal agency survey (1985), and its
failure, 1s the fundamental reason for this eondition and refiects practices which treat
Tasmania as a guinca pig. State-funded surveys in west, northwest and northeast
Tasmania, as well as near Qatland, are of an order belier i quality but state funding has
not provided an adequate coverage either of geological or geophysical information in
central Tasmania as a whole,

Issues for interpretation

The wterpretation provided below relates limited geological surface control to seismic
response, and to both gravity and wmagnetic anomaly patterns. Gravity data offer better
resolution for much of the region, but some ¢lements of the magnetic field are helpful,
even if of lower resolution and reliability of location.
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Figure 4: Extract of interpretation summary map, 1991/1992 interpretation of central
Tasmania.

Note the inferred thrust character of the entire region. The commments were an attempt to
indicate the general location of ultramafics and the lithologies deduced in each block.
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This version has been used so that some geography and elements of the 1991
interpretation can be superimposed. The final version of this map was produced in solid
colour with no geographic detail other than grids and does not permit correlation. Note

the additional comment in SW comer about recognition of a shallow Devonian
granitoid.
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luitial inspection of all data now available suggests that many shallow, or surface,
structures are related to deeper features and may represent serial rejuvenation. Several
clemenis and boundaries have been examined by on-ground inspection in order to
assess the nature and history of displacements, contacts or the presense of multiple
mirusions, Multiples are known to ocour in the region (e.g., Huntersion 1) and m
escarpments at Liffey Bluff (along seismic lme TBOI-TH, sp 13007 and may lead to
vatiations in dolerite thickness, transgression and source patterns. Corrections and
assessment of such variables must be incloded in both the depth analysis, and feedsiock
for test by potential field methods.

Each seismic line has been reviewed. This approach may be contrasted with the 1991
mterpretation which used a net of gravity and magnetic profiles extracted from the data
base. No seismic correlstion was then available. However, smee the seismic lmes are
not straight traverses, the assessed profiles have either been sepmented or selecled io
approximate the location of the seismric Ines, Character projections have been made
based on iudicated, exposed geology. Frelimwnary geological sections were then
generated using inferences about intrusion forms, stratigraphic seiting and dilational
pattertis and faults, Such sections may depend on decisions about, and information of,
itrusion multiples and the direction of infrasion: factors which usually requires direct
ingpection. Not all critical sites have vet been visited. Gravity and magnetic modelling
may then be spplied o test consistency, or existence of paradoxes and altematives.
Such alfernatives are almost never crucial for mierpretation of gravity-magnetic data at
npper crustal scale since the details of any structures within the Parmeener cover tend
to be gravimetrically trivial in comparison. Tke bulk of the grovity field responses are
generated beneath the buse Permiowm unconforsrly. Aun understanding of the cover
section ig, however, relevant to inferpretation of the more obscure parts of the seismic
records and more reliable time depth estunates for other parts.

There are some limitations upon the various contributions and features assessed. All
siructures, and at all scales, are three dimensional. The layout of currently available
selsmic lines rarely permits auny such view. Exceptions are very local to Hunferston,
Bronte and perhaps Bellevue. Further, the surface structures, especially those mvolving
dolerite, are also three dumensional. This 1s particularly critical in the case of magnetic
data, especially where the data are confrolled only on widely spaced lmes
Consequently, any potential field profile based on 2} analysis may only provide an
indication of straciure or sequence. There is, however, no reasonable case for 3D
mualysis: something which can enly be justified when the mmplications of 2D stndies
have been fully appraised and coutrolled by some relevant drilling. Not enough is
known aboal any part of the region at this stage and the available geophysical data sets
are not of sufficient quality or distribution fo permit such refinements,

Caveat

The prosent nterpretation is thos a second pass of existing data. The first pass (1989-
1991} was based only on indicated geological trends and potential field data. This new
study Incorporates seismic constraints, where any can be disinguished, even though the
soaree of the reflector is not seismically idemifiable. The aim, here, is to use the other
data sets to suggest the nature of lithelogies and structares recognised seismically.
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It will be evident that any inferences must be simply that, inferences, pending further
seismic coverage and well testing.

This study was thus designed to review the alternative explanations for both seismic
features and, particularly, gravily anomalies. Magnetic mformation, such as it is, has
been used to constram or check any aspect which has magnetic character. The
deductions offered may be used to define potential targets for further seismic coverage
or to locate cntical sites worthy of drillmg for either direct prospecting value or critical
stratigraphic control.

The acqusition of relevant well mformation, further general seismic coverage, and
better coverage of gravilty and magnetic data will allow review and revision of the
present inierpretation with direct application to target focus.

P
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INTERPRETATION

As noted 1 lutroduction this interpretation was begun with a major review of all
previons imterpretations, even theugh the basic data available had changed Iittle.
Methodology and assessment of factors which make for more reliable jndgments have
been evolved (Leaman, 1994) and the regiounal and sketchy nature of the early
mierpretations involved under-samipling of the exigting data. For this study, the existing
data has been sampled 1o its limit of reliability or definition and this has led to more
detailed and comprebensive analyses — iF far frows satisfaciory. The interpretations have
also been polished and completed, and tested with alteruatives supgesied by the
experience of basement studies undertaken elsewhere in Tasmania since 1991,

REGIONAL LINES 3 AND 7

Two examples of the review of the 1991 interpretation are presented here: for hines 3
and 7. In cach case enphasis is placed on the style or content of basement
contributions. These lines were used for regional indicatious and uo detail is included
for the Parmeener cover: that is mclnded in the models which relate to the seismic
traverses,

Line 3 is oriented WSW to ENE and extends from near Philips Lookout west of the
Gordon River, to the Derwent River at Wayatinali, to Dungrove Hill near Hunterston,
to Woodbnry and ending on the eastern side of the Easterm Highlands north of Swansea,
Coordinates on traverse: 441 000 mE, 3301 000 mN: 500 000 mE, 3319 000 mN; 540
006 mE, 5331 000 mN; 576 000 mE, 5342 000 inN.

Line 7 is onented NW to SE and extends from Clunmer Bluff above the Mersev River
to Lake Famuy (447 000 mE, 3366 000 mN), to north end of Lake Echo (470 000 mE,
3340 000 mN), to west of Hunterston (497 000 mE, 5309 (00 mN), to Bagdad and
ending at the head of Pittwater, at Horatio Point.

These two lines sample and integrate the implications of all previous work and each has
been recalculated with new data sampling, and with gravity data i residual foru.

LINE 3 provides a true dip line agross the multitude of structures inferred in earlier
interpretations (sec Figures 4 and 3).

Figure 6 presents an miterpretation which is directly derived from previons views. Lines
such as Line 3 allow sowe confrol of the density assumptions mclnded smice it extends
far enough east to sample the effects of the Bast Tasmanion batholiths {(Leaman &
Richardsen, 198%a, 1992}, The density of these lihologies is well established md can
be used to provide constraints elsewhere in the nodel. Only the depth to gravite may be
mcertainly defined. This mode! also suggests the minimmm thickness of the Panneeuer
cover but other medels, as shown below, thicken this cover — depending on the number
of dolerite mtrusions mvolved. The gpravily moedel extends the exposed Lower
Palaeozoic folded section o the easting of Wavatumh, Major changes ocour af thas
casting and fhus combination of rocks camot contiie, A large volume of relabively
dense material must be mtrodiced (g dense vanant of Precambrian basement - approx
2.72-2.74 tfm®). This core block, which generates the relatively positive gravity field
character across much of ceniral Tasmania, tapers castward,
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Basement materials in the eastern half of the section must be dominated by siliceous
rocks or suites comparable to the Mathinma Beds. Granites control the east end of the
gravity profile. Two other lower density sequences can also be inferred. The first occurs
as a structural (?) slice beneath Wayatinal, the other just west of Dungrove-Hunterston.
This material (labelled Pal?} is almost certainly some combmation of Qrdovician-
Silurian rocks dominated by siliceous members. Althongh there is 1o seismic control
for this profile there is seismic evidence for this interpretation {discussed below for
Ling TBO1-PB, part 1, Figure 12). The wodel cammot resolve whether these rocks
simply overlie basement rocks or are structurally emplaced.

A test of the east-facing multithrust concept, and the issue of structural emplacement,
can be provided by magnetic data. The deficiencies in the present data set are
mmmediately evident. It 15 not possible to completely separate the effects of “noise™ due
to near surface dolerite, or dolente feeders, and deeper sources, but there are gross
features which can only be explained for when deep, narrow, intense sources are
incorporated in the model. Such sources, in a Tasmanian context, are almost certainly
Cambrian nltramnafics and structurally emplaced. The models of Figure 6 would suggest
that any component of Lower Palaeozoic rocks within the section east of Wayatinah has
been structurally emplaced.

Figure 7 cousiders the implications of seismic sections such as TB02-BA and TB01-
TB, TH (see below, Figures 10, 17, 21) that structures dip to the west in the western
part of the region. This option was never considered i previous work due to time
coustraints, and the incomplete nature of the studies, although other work m western
Tasmania (e.g., Leaman, 1986; Leaman, 1992) had revealed a preponderance of west-
dipping structnres, overprinted by east-dipping structures. Figure 7 not only shows that
the available data support such a view, but that it is more likely. Note especially the
magnetic model. Both parts of the model make clear that virtually all major
relationships between nniis are structurally controlled.

Hole Hunterston-1 can be located in this framework. It was drilled just east of the slice
of presumed Lower Palaecozoic rocks (black m Figure 7) and into the denser
Precambrian core block sequence. Tlis basement composition had been largely
predicted by Leaman (1991, 1992) but considered more massive dolomite, rather than a
dolomitic association, as here implied.

LINE 7 samples the entire core zone of central Tasmania and intersects Line 3 about
mid section (at 90 km). There are limitations on the density range which can be applied
to the basement core but all packages in the northwest appear to dip west while those at
the southeast end of the section dip east. The wedged character of the core is re-
mforced with this orientation and the canse is probably due to offset thrust blocks. A
lower density zone has been located southeast of Waddamana.

Various options are possible for block dip, volume and mass on the basis of gravity
data alone, Magnetic data are, however, sufficient to separate alternatives and support
the particular gravity solution offered. Ultramafics are involved along at least three of
the major boundaries or contacts inferred and those west of Waddamana may only dip
westward. The wedge of undifferentiated Lower Palacozoic rocks, with densities
consistent with Silurian and perhaps Devonian (?) rocks, or extremely thick Permian
tillites {most nnlikely), are bounded by an east-dippiug structure and rejuvenatious.
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Note that all profiles modelled for lines 3 and 7 display minor oscillations (+/~ 1 mgal,
+/- 100 to 200 nT) which can be ascribed to data imperfechions (gaps, poor definition,
errors) or near snrface effects such as the local characteristics of dolerife mitrusions.
Few of these have been exammed in detail since close mspection of outcrops and mmch
better magnetic data are reqnired to make sense of the variations. More precise gravity
models of the Parmeener section may also be developed when this is possible, Tt would
be possible to present perfect fits for the model and observed field calculations but this
wonld not guarantee their efficacy or reliability in the present circumstances. Gross
effects only, as guide sections, have been established in these models.

The regional imterpretations may be considered free, or uncoustrained, sice no
independeut structural constraints can be, or have been, applied.

All following sections and interpretations are based on observed seismic lines and
combine the tmplications of that seismic data, m so far as useful detail may be
discerned, and the potential field data. Seismic dafa can offer some structural
constraints additional to the gravity-magnetic combination and suggest more precise
location of structural bonndaries.

It must also be noted that the seismic results are far from perfect, clear or definitive and
rarcly able to provide continnily of Features. These deficiencies resnlt from the very
high velocities involved, the lack of contrast between velocities, the steepness of
slructures and the presence of major structures off, but near, traverse. Diffraction and
sideswipe effects are very common — as might be expected given the implications of the
regional potenhial {ield mterpretations (Figures 4, 3, 6, 7, 8).

The objective of this integrated interpretation has been to place some scaling on blocks
of material, thereby to constrain the physical property range, and allow inference about
composition or lithology and, perhaps, age.

The order of lines, as presented, is generally north to south then west in order to
provide a linked, systematic view from what is a skeleton coverage.

Seismic LINE TB02-AA2 (20006).
This traverse extends along the Strickland Road [rom the Lyell Highway north of Quse
(472/33011) to Dnckhole Lagoons north of Strickland (4717/3312).

This data set is isolated from other existing seismic traverses and can only be linked to
them via regional Line 3 at the northern end of the survey. A consistent solution is
shown in Figure 9. The tie poinl with Lme 3 involves the inferred mixed Lower
Palacozoic package some 2 km tlnck overlymg several km of dolomitic sequence
(presnmably Precambnan). More siliceous Precambrian rocks occur nearby (beneath).

The basic model includes the Parmeener cover, with dolerile, possible Silurian and
Ordovician sequences and then the Precambrian base. The white colour indicates
generally siliceous Tyennan-type basement. Comparison of Figure 9 with Figures 6 or 7
reveals an excessive lhickness of denser Precambnan (ypes. 1t should be noted that
these are relatively dense (2.84 gimn/cc) and that their replacement with lower density

........
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Precambrian or Camnbrian, Ordovician limestone, nnits would compound the problems
and require a thicker section. The thicknesses suggested are compatible with seismic
data and velocities.

The seisiic section clearly reveals dolerite within the sequence and the base Parmeener
nnconformity lies sonie 300 ms deeper. The deeper section, below this, includes at least
three relatively flat-lying reflecting boundaries. The first of these 1s of the order of 2000
m below the Parmeener cover.

Since the regional solutions are tied to granite densities which are tightly constramed,
and set in a much lower Precambrian deusity framework this section presents a
problem. The paradox is almost certainly due to three dimensional features assessed
nsing two dimensional methods and sampling {all data: seismic, gravily and maguetic).
The problem develops near the cross tie position (with Line 3) since the remainder of
the model is consistent with the rest of Line 3. Note that Line 3, on the basis of all that
is known of structural trends, is a dip line: AA2 is a strike line (at least approximately)
and may not represent features reliably.

Complete resolution of the issnes posed by this line fragment may not be resolved until
the line is extended (as plaimed), nor until a cross line can be observed which ties both
AA2, PB and any other new traverses along the Lyell Highway.

Magnetic data do, however, provide an interesting test by suggesting the existence of an
ultramafic slice within the dense Precambian segment, Tlus depth, witlhin a few
hundred metres, 15 gquite consistent with the structural boundaries implied along Line 3.
the magnetic profile has a most distinctive form: it is a step anomaly of long
wavelength and cannot be explained by any near surface materials (basalt or dolerite) or
shallow structures. Such elements generate the “noise” on the profile. High contrast
magnetic materials at moderate depth are required to account for this profile. The
snbhorizontal nature of the cansative body indicates a structure whose strike virtually
parallels the model section.

Line 3 model B (Figure 7) stresses the crucial setting of Strickland. Model B is the
preferred solution and 1t suggests the tangle of basement structures which nnderhe the
Strickland area: many of which involve uliramafics.

Shallow structures invelving the Parmeener cover are much simpler. All data indicate
one dolerite sheet within the section but this sheet passes to an unroofed plug forn
south of Strickland. Seismiic data resolve most of the dolerite character along this short
traverse but ouly patchily define the base of the cover sequence.
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Seismic LINE TBO2-BA (2006),

Line BA exteuds from the Tiger Range above the Gordon River (430/5201), where
there was some redundant acquisition wlhich did not assist profiling, nngration or
correction, to the central platean and terminates northeast of Greal Lake at the very
edge of the Great Western Tiers above Poatina {487/5369). The line cresses the
topographic ramp onie the platean. Refer to Figare 10. This line begins on the exposed
Lower Palacozoic rocks of mterest to Great South Land Minerals Limited — in the
Florentme Valley region.

Both regional control lines inlersect this traverse (at abont 44 and 77 km; lings 3 (42
km) and 7 {63 km) respectively). No difficulty was experienced correlating the few
seismic featnres observed and the mmplications of the potential Beld data. Thng the
mnltiple reflection pattem observed deep n section near Line 7 15 probably related to
the faulifthrost offset at depth and a shmlar relationship can be observed near Line 3.
North or cast-dipping structurcs are implied consistent with Figure 4. Major steps in the
basement complex are implied in all data sets. Maguetic data confirm most of these
concepts even though resolution is limited.

Near Lime PB {(at 83 kim}, where Palaeozoic rocks are inferred beneath Parmeener
cover, maguetic data indicate that the sonth face of the sequence is either deposited on
and old, thrust swrface, on exposed wltramafics, or has been tuust subsequently. Each
option is possible and all have been observed, somewhere, n western Tasmania, None
of the extant seoplivsical data can separate these possible solntions, All, however,
suggest major basement structuring at various times from the Proterozoic to the
Permian (and presmmably the Present). The situation is simpler south of the River
Derwent. Structural facings eppose and the constitution of the pre Permian basement is
quite different. Magnetic data even supgest that part of the basement sequence, thought
to be dolowmitic on the basis of gravity anomalies, may be maguetic - which wonld
imply equivalents of the Crimson Creek Formation are present, Between shot points
700 and 1600 reflections wedge and dip west. This effect has been reprodnced in the
models {(from 10 t0 22 km}.

The most distinctive maguetic featnre is near Waddamana and may, partly, have a
basement origin althoungh there is no suggestion of g density offset, There is a Hower-
like fan of stmctures in the seismic record. 1t is possible for dolerite to aocepumt for some
of the effect observed and this could be confirmed with more detailed survey, Much of
the section north of QOuse contains two dolerites: an iregular sheet base near surface,
and a hidden sheet at depth. A feeder may be present south of Native Tier and also
north of Waddamana, near Shamon. North of Shamon it appears that only cne major
sheet 1s present: exposed. Around the Waddamana area, however, two almost entire
sheets intersect and intrade each other. The inter-sheel transgressions are ghosfed in the
seisimic data, Tertiary basalt concecals much of the geomeiry and alters reflection
character. All this structuring, and voleanics, overlie the fan of basement slructures
shich may be lmled seismically.

Long sections of this seismic record are bland and without major event, The implicd
synformal wedge of Palacozoic material at the north end of the lien i3 supported by
changes m seisinic character and dipping reflections,
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Seismic LINE TBO1-TC (2001).

Seismic line TC extends from the Lyell Highway sonth of Hamilton (489/52883), to
Bothwell (3005/53074), using Hollow Tree Read. Line 7 {at 54 km) intersects this line
near Bothwell,

The seismic record mdicates np to 6000 m of massive units beneath Hamilton but with
a possible shear zone at about 1300 m. The heart of the record includes an apparent
arch of reflectors, dipping steeply o the south but more shallowly to the north. Some
shallower synformal character is evident sonth of nid section. The deep record reveals
a set of north dipping reflectors.

Varions changes in seismic character, and which mark short sections of the line, appear
to be related to the zig-zag uature of the traverse with respect to ihe orientation of deep
structures {as inferred and indicated in Figores 4 and 5). No features preseut with any
significant continyity.

The gravity anomaly is distinctive (Figure 11} and requires a considerable thickness of
dense material in mid seetion, This conflicts with the arched reflectors siuce the depth
proporiious required of known lithologies cannot account for the anomaly. Matching
implications from Line 7 supgests that a slab of Precambrian dolomitic sequence
overlics a less dense sequence. These elements can be aligned with the few reflectors
observed and account for the gravity field observations at the Bothwell end of the
section. The anomaly roll over to the south thus reflects abseuce of the dolomite but the
dominant presence of the moderately dense Precambrian rocks. The uwmcoloured
basement 15 siliceous Precambrian, probably of Tyenuan type.

The observed magnetic field mirrors the gravity field and, given the density links whiclt
exclude piles of strongly magnetic volcanics, the solution offersd depends on two
elements. Two shees of ultramalics, defining the base of the moderate density
Procambrian basement and extending into the fan of structures mid section, and
granophyric dolerite and feeders, account for the effect. The feeders appear to be
slightly off section. The buplication from the thrust relationships is that the east-dippimg
structure is younger but this cannot be confirmed since modest variatious in volume ang
distribution canuot be resolved.
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Seismic LINE TBO1-PB (2001). Part 1; Bothwell to Steppes.

Line PB is a long, complex traverse and it hag been divided into three sections for
analvsis. Each of these i1z approximaiely straight and the segmenis allow regional
linkage free of the tofal bend m the {raverse, or onieniation inleractions.

The first segmient extends from Bothwell (3005/53074) (o Steppes (4912/5339) via
Highland Lakes Road and Hunterston. This segment can be cross fied to both regional
lies {at 10 kan to Lme 3 at 65 km; at Lime 7 at §3 km near Bothweli}.

The pre-Parmeener part of the seismic section coutaius large scale apfiformal elements
which crest near Humierston, The antiform is truncaied by a ramp reflection at
considerable depth (abont 5500 m uear Lines 3 and 7) and there iz an even deeper
feature (3000 m deeper). In the region of Steppes there are other shallow reflectors
which show strong character (at about 2500-3000 m) and these are truucated by the
norih limb of the antiform. Noug of these features are well defined.

Hunterston 1 was drilled near the crest of the antiformal feature aud demonstrated the
presence of multiple dolerites and a dolomitic basement (pEd). This poses a question
about the nature of the rocks above the seismically marked antiform. If the dolomiic
coutent of materials encountered in Hunterston | is nsed to set 2 minimun contrast for
density (2.74 t/m’) then it is possible to provide an approximate depth mateh for the
deep seismic interface. The density canmot much exceed this valne and camot be as
high as pure dolomite (2.84 t/m®). Constraiuts may then be set for the amount of this
material present toward Steppes. If the upper section is siliceous Precambrian and no
more than 2000 m thick {(consistent with character-filled seismic zone) then soine
variation might be allowed in the dolomitic core but a maximum depil of around 7600
m 15 fixed for the lower surface. A gross fault system is implied.

The Bothwell end of the section is quite different. The Precambriau core is thicker and
this can only be mass-balanced by a wedge of lower density rocks (presumed wmid
Palacozoic). Beneath Botirwell there are otler subhorizontal interfaces and the gravity
field requires some dense member (dolomite) to balance the other materials.

These conditions may be sumumarised in reflection and thickugss terms below
Partieener cover.
At Bothwell: reflections at 1300, 3200, 3600, 68007 and 11000 m
Line 7: dense pE to 3000 m and thrust at 4000 m,

At 10 km: reflections <1000, 6300, 11300 m

Ling 3: 400 m pE, 800 m pE deuse, 2600 Pal?, 6100 dense pE

model: 400 m pE, 800 m pE, 3600 Pal?, 3300 dense pE
Steppes: reflections at 23G0-2700 m, 7000-7500 m.,

Extant magnetic data are not helpful (Figure 12) since dolerite effects could account for
all observations as presently defined, Diolerite along the section involves two iitrusions
from a feeder presnmed 1o lie offset from Hunterston with transgressions frow the south
upstepping toward Steppes. The current disposition of the entire sequence re-forces
the effect of regional ramping: ramping due to regional dips and delerite trausgression,
both in the same seuse (up to north). There 1s no closure at Huniterston, :
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Seismic LINE TBU1-PA (2001).

This short traverse provides a cross line on Line PB at north Hunterston and well
Hunterston | was drilled on this line (4915/3327-4974/532623.

Latile seismic character can be discerued below the Parmeener cover, althongh the
delerite n the section can beidentiflied, untl there are franspressiens toward the present
surface, Character is lost where the dolerite crops out,

The models of Figure 13 provide a reasouably consistent view with Line 7 (nearby to
the west) and the miersection with Line PB. The gravity model provides a limitmg scale
on both density and depth (thickness) of the modesily dolomitic Precambrian core
block. The maximum estimate is greater than seen in the longer lines since these also
carry the direct effects of denser segments. Some three dimensional elements are not
properly represented on this short hne.

The magnetic data require the package of Precambrian rocks to be defined by a slice of
nliramafic rocks. No concentrated magnetic source, such as Cambrian volcanies or the
fike, can be involved. The depth to snch a slice, which has clearly been sampled acutely
to strike at this orientation, cannot be refined without more mformation but could range
from 3000 to 8500 m depending ou structure, properties and thickuness. This range is
consistent with the mnplications of the longer lines.

Seismic LINE TBOZ-TA (2001},

This short traverse (Figure 14) extends east from Hermitage across the southern part of
the so-called Humterston dowe (4876/53218-4984/53192).

Two steeply dippmg reflectors (diffractions?, off line effects) can be wdentified m the
pre-Parmeener seismic section, the most easterly of these may be mferred to lie at about
3500 m at the position of line PB and imply such a thickness of moderately dense
Precambrian section. The gravity model is consistent with this and maguetic data
support the concept that an ultramafic slice forms the base to the entire core block.
West of fhe main central block one of the main reflectors seemns also (0 be related o
ultramafics, The gravity model would extend this structure to the base of the Parmeener
cover but the magnetic data is not able to resolve this detail. The two ultramafic slices
can be associated with volumetric offsefs in the basement block.

Part of the principal magnetic ancwaly is due {6 near surface variation in the dolerite
and a granophyre and, or, feeder, 15 suspesied ncarby. Since tlis location is close to
Waddamana Roead this mierence should be checked.
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Seismic LINE TB01-PB (2001). Part 2: Steppes to Great Lake

This segment of Line PB extends from the road junction at Steppes (4911/53388) to the
Marlborough Higliway junction at Great Lake (47%5/335453).

The portion of the seismic record is marked by two strong reflections which dip south,
Other character is very limited. There is a suggestion of a north dipping feature near
Steppes and a possible sub horizontal element above it. From mid section toward Great
Lake reflectors at little more than 100-1300 m below the Parmeener cover dip
synformally and become multiple near Great Lake. There are very deep reflectors
across this entire record segment. Some of the shallow reflectors dip into the base
Parmeener unconformity about 10 km northwest of Steppes.

The modelled structures extend the previous segment of Liue PB. On the basis that a
moderately dense Precambrian sequence is present — and represented by the wedge of
reflections just north of Steppes — it is possible to account for the pattern of major
reflections with reasomable consistency across the entire model. The synformal
character of reflections approaching Miena can be explained with the presence of mid
Palaeozoic rocks, some of which must wedge out about 10 km north of Steppes. The
large gravity anomaly near Great Lake is cousistent with the presence ol a mwore
massive dolomitic sequence and the reflections in this region may represent the upper
surface of this block of matenal. These features are shown in Figure 13,

Magnetic data provide considerable support for the structural interpretation and suggest
that the southernmost south-dipping structure contains nltramafics, or the reflection is
due¢ to them, and that the other strong reflections — both midsection and near the
synform — are also due to the presence of ultramalics. The structure some 4 km south of
Miena is comparable with that of the Huskisson Syncline of wesiern Tasmania and the
main Precambrian block is also marked by bonnding ultramafics on its upper surface.
Strong reflections occur in the zone where magnetic data imply the presence of mafic
slices.
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Seismie LINE TBO1-8T {2001).

Seismic line ST extends slong Inerlaken Road east from the Steppes (4912/53388),
down the Tiers escarpment, to Tunbridge (Midland Highhway, 33403/333413) 1o Chapel
Hill near the Macquarie River (34203/53333).

Seismic data contain much character. Several interfaces dip steeply eastward from
Steppes and appear to umte. The reflections are then disrupted. East of the bigh plateau
reflectors tend fo dip east and up to four can be recognised. Some possible folding may
be indicated below the fault zone at (be foot of the Great Western Tiers but the effect
may be a processing and terrain artefact. A thick, bland, non reflecting zone is present
mid section but this is wnderlain by several subhorizontal, and deep reflectors. There are
also several ont-of-section features,

{uitial review of the gravity data and comparisons with regional Line 3 indicated that
many of the reflections could not represent unit bonndaries at which significant density
confrasts were present. Most are clearly sirnctural margins. Since part of the very low
gravity field near Chapel Hill is due to batholiths at depth (just off end of section,
Figure 16) some constraints wmay be appled to the possible solutions within the
bonudaries imposed by the reflectors. The bulk of the gravity feld can be satisfied by
slabs of moderately dense Precambrian rocks of the type euconntered in Honterston 1.
These appear {o be thrust-bounded. The sequeuce appears to include slices of modestly
dolomitic material, mterspersed with more stheeouns rocks. The small positive avomaly
near Chapel Hill may be due o a further shice of Precambrian rocks (userted i the
form of the Badger Head thrust block west of the Tamar River) or a deuser version of
the Mathinna Beds The lower density sequence (magenia) is mferred o be mid
Palaeozoic and is almost certamly Mathinna Beds.

The simation at Steppes & consistent with that inferred on parts 1 aud 2 of Line PB. in
which a sequence of siliceous rocks overlies the denser Precambrian basement. Both
sequetices may be Precawmbrian. A little east of Steppes, bowover, a segment of low
density Palasozoic rocks may be inferred and these are possibly Silurian or Devonian in
age given other correlations. A major offset structare, dipping west extends beneath
Steppes, and is the origin of the disruption in all reflection character between SPs 720
and 850,

Magnetic data offer some interestng msights on this profile. Nearly all major blocks
appear to be defined by magnetic shces of high magnetisation. Ultramafics are clearly
universal. These materials define the base of the main central siab and the top of the
western slab. A further slice of mafics appears te lie within the possible Matlinna Beds
series beneath Tunbridge bt these are not accurately located with the present data and
way be sitnated along the nait boundary mferred gravimetrcally, I this is indeed the
case then 1t would sopgest that the npper block beneath Chapel Hill conld be
Precambrian.

The relatively (lai-lving deep reflections near SP 1220 probably mark a sheared
stheeous sequence beneath the slab of modelled, partly dolomitic Precansbrian, East-
dipping character then predominates te the esst as indicated seismically. All Teatures
are either thick or widely separated.

sy
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Seismic LINE TBO1-TH (2001). Great Lake to Golden Valley

Seismic Line TH seems to offer an opporbmity for considerable control and inspection
of the types of reflection event to be expecied from exposed Palacezoic rocks and the
Parmeener sequence on the Great Western Tiers. This Iime presents some of the best
seismic dafa in the smurveys fto date bnt the vanability of the geology and the
unconfrolied nature of the basement possibilities confounds simple assessment. The
sonthern end of the section is at the south end of Great Lake (4733/53321) and the
modelled section has been terminated near Golden Valley (4761/5392) where the
basement rocks are again concealed.

Detailed mspection of the seismic data reveals some major features with continuity in
depth and a number of isolated features which extend laterally. At least two ermratic,
wavy reflections can be identified at the Great Lake end of the section but there 15 a
Iarge break in character sonth of Breona. This feature dips northward {or sastward),
between Breona and Pine Lake there are some marked cvents also dipping northeast,
then nothing at greater depth. No specific features can be related to the Tiers or the
Tiers boundary but there is a nest of both north and sonth-dippme features beneath the
slopes of the Tiers. The principal problem is that none of the many isolated blocks can
be directly correlated to any Palaeozoic snite i the sechion or along stke, The
interpretation 1s thus dependent on the size and shape of the elements recoguised and
the possible physical properties which are consislent with these.

The common tie for three profiles (TH, FB parts 2 and 3) s along the southemn shore of
Great Lake and there are simpler aud more direet controls from the other lines wlnch
Iink out less ambignously. The real problem is that the southern part of the traverse is
quite diffcrent in character from the vorthern part and the bounding sfructure is clearly
major (Fignure 17). Near Great Lake a sequence mvolving relatively low densiy
Palacozoic rocks, inferred to be Silurian and, or, Devonian, overlies a denss dolomitic
umi and the modestly dolonutic Precambrian basement. The absence of any clear
magnetic correlation suggests that the dense wnit is a Precambrian dolomite. The large
gravity anomaly mid section can only be explained by dolomites since the gradients are
crifical. The anomaly contrast to the south is striking and cannot be managed witlhin the
reflection frame unless the block is relatively low density siliceous matenial: the
obvions candidate 1s west Tasmamian Silurian rocks. This wonld then imply major
thrust dislocation o also draw in the dolomite above them. The truncation of all these
blocks is unusual bui there is a ghost of reflection in the required position snggesting
another structure entting into the section.

A more ordered situation can be dednced between Breona and Golden Valley i which
a large fold may be mapped. This fold includes 2 full sequence of Lower Palacozoic
rocks and representatives of all members exposed around the region are included.
Gorden Limesione must be included as one of the few posilive density agents and
generates the low positive bulge in the gravily profile. Nofe that this is not in the
position mferred by Blackbur (2004): that position, with formations wedging up (o the
unconformity is occupied by probable Stlurian rocks.
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Figure 17. An interpretation of seismic line TB01-TH, Great Lake to Golden Valley.
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Magnetic data define uliramafics in the main offset structure. The data are not adequate
to fully assess the effect of dolerite, dolerite feeders or basalt at Liaweenee. Gravity
data skirt the main dolerite feeder beneath Great Lake and the effect of this feature is to
sharpen the crest of the central anomaly.

A dolerite feeder (see McDougall, 1964) has probably used the lower dolomite
dislocation snrface.

Seismic LINE TB01-PB (2001). Part 3: Bronte to Great Lake

The third part of Line PB extends from Bronte (457/33303) via Bellevue and cross Line
TD, to Great Lake (4725/5333) via the Marlborough Highway.

This portion of Line PB contains some of the most interesting and siriking reflections in
the entire survey. At least fonr major reflections can be seen in three segments of this
portion of the line. Unfortunately none of them can be traced unambignonsty across the
record but together they preseut a giaut autiform effect with structures dipping both
south and north and almost flat-lying in the region of Bellevue. What do these clements
represent?

Other lines (PB part 2, and TH) suggest possible Siluman rocks and Precambrian
dolomiie overlying a modestly dense core of Precambrian rocks. This can be accepted
in the present model (Figure 18) but the gravity profile snggests that the Palaeozoic
component rapidly thickens to the south before shallowing toward the Bellevue arca.
This 1s consistent with the reflector dips north of Bellevue. It is possible that most
members of the Lower Palacozoic formations of western Tasmania are present — with
the possible exception of Cambrian rocks. The gravity profile is not compatible with
any significant volume of these units and the magnetic data do not appear to support
their presence either. The central anomaly can be readily accommmodated by the
common Precambrian member and density consistent with the upper reflection set.
Other reflections, approximately 1000, 1300 and 4300 m decper, do not have any
gravimetric or magnetic relevance and must represent structures wlich dip through the
section.

Near Bronte the reflections can be explained by Lower Palaeozoic rocks (Ordovician to
Devonian) overlying Precambrian dolomites and dolomitic sequences. There is no
contmuity demonsirable between the sonthern and ceniral parts of the profile. A vertical
offset is shown in the model bnt a steep dip to the south (or west) might yield a better
solution. In the absence of any control information this amounts to overinterpretation.
The time map (Figure 20 shows the location of tlus major break. Magnetic data pick
out at least two horizons which may contain ultramafics, one lies within the
Precambrian complex at Bronte, but inay be beneath it, and the other is within the
Palacozoic sequence at Great Lake.

The apparent antiform is thus in several parts, each constituted rather individnally and
not in a stratigraphic stack and, when seen in conjunction with line TD, the main form
is found not to be closed near this profile.
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Seismic LINE TBO1-TD (2061),

Line TD provides a useful cross hne for the structure at Bellevoe (Line PB part 3) and
shows that all reflectors can be linked, Parts of them can be iraced laterally but
dislocations are evident, just as noted in the above discnssion,

The modelled line extends from Creat Puwe Tier (437/53477) to Bellevue Tier
(466/53383) and the mid point is on the Marlborough Highway and a tie with Line PB,
part 3. This short line confirms the many distinctive reflectors observed on Line PB and
shows that one dips to the northeast, and the others dip to the west. A crmude time map is
offered in Figere 20, The map is based on the direct implications of this ling and FB
with inferences and hnsitations based on TB/TL (below). No part of the seisnuc surveys
yet undertaken by Great South Land Minerals in central Tasmania provide a
satisfactory grid and any time maps must be very sketchy. If the structures mapped
have any closure it is someswhere near Lake Echo. Line TD snaply shows that the major
reflections dip west and that some sources reach np to the base Parmeener
unconformity.

Major traverse PB lias been interpreted without any Palacozoic content in mid section
i the location of the apparent antiform but there are soms relatively shallow reflections
on this lme which indicate 2 more complex Iclded environment bencath the
anconformity, Further, the gravily data — which are poor md must be confirmed -
imply a positive crestal anomaly and which, if real, camnot be explained by a simple
slab of denser Precambrian rocks. This situation is also constrained by the dips of major
blocks or vnits and a structural crest in the region of Lake Feho ot ling end, vot g
centre. Lower densily rocks must be present al the western end of the profile and the
rollover of avomaly then becomes a nataral resnlt of the gross dips. The magnitude of
the gravity anomaly also indicates that the thickness of Precambrian rocks inferred on
line PB is an absolnte minimum and, Turther, that denser vaits st be present, This
suggests that line PB samples a portion of the area in which a dolomite sequence is
present only as a thin cap on the more normal basement. The three dimensional natore
of the structure and its contenis may be demonsirated by companson of the two
profiles.

Magnetic data are distinctive and imply the presence of ultramafics near the contact
between dolomife and the lower basement rocks. The extent of this material and the
depil at which it conld be emplaced has been examined and it has been foimd fhat the
ntost likely location is shown in Figure 19 It is most unlikely that the nltramafies are
present at the base of (he denser Precawbrian segient.

Fignre 20 presents 3 crude summary of time evenfs m the Bellevue region. Structures
run up Lo the base Parmeener unconformity and the importance of review of possible
sources, migration paths and seals becomes evident,
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Figure 19: Gravity and magnetic models for seismic line TB0O1-TD, Bellevue.



Figure 20: Three selected reflector events in the Bellevue region which suggest the
gross structure. It is not clear whether these events have any stratigraphic significance
or are merely thrust boundaries, The continuous lines represent the deepest marker, the
broken lines are the intermediate marker, and the dotted area represents the shallow unit
(arrowed times are for positions on the traverse but are offset for clarity).
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Seismic LINE TB01-TB and LINE TL (2001).

The two lines TB and TL form a natural extension and extend from King William
Saddle (426/5326) along the Lyell Highway through Derwent Bridge (436/5334) to
Bronte junction (Marlborough Highway, 458/33323) and on to a point above Lake
Echo (4678/53316). The segment from Bronte to Lake Echo is Line TL.

The problem of tying lines (PB and TB) is ¢vident and the two solutions offered in this
report can be considered as limiting possibilities. Orientation with respect to major
structures is a further issue. Line PB offers a tmck Palagozoic sequence, dolomite and
dense Precambrian beneath the Bromte road junction. This could be arranged in the
model for line TB-TL (Figure 21) by inserting a wedge of lower density material above
the Precambrian variations. However, the seismic character of Line TB is wost
distinctive and emphatic: there are several west-dipping structures beneath the region
extending from Lake Echo toward Derwent Bridge. If these structures are accepted then
a simple pattemn such as shown in Fignre 18 is not credible when seen in east-west
alignment. Tt should be noted that both solutions could be correct and that Figure 18
presents the strike orientatiou, Figure 21 the dip orientation.

There is no doubt that the gravity field demands the presence of more than normal
density Precambrian rocks and blocks of dolomite have been included in the model.
These have been located consistently with seismic character.

Note the multiple reflector nature of seismic data at Bronte below the unconformity:
this could be sheared Precambrian or the layered variations in the lithology of younger
Silurian — Devonian rocks. The west-dipping character of the basement is demonstrated
on ling segment TL east of Bronte (see also Figure 20).

Very different conditions apply at the western end of the traverse, beneath Mt King
William. In this zone there are arcuate reflections which are synformal and within this
package there are east-dipping elements. Few of these features have any continuity and
the entire suite is bounded by a large east-dipping structure or unit. The gravity model
is defined by these features and scaled by them. When this is done it may be inferred
that nearly all parts of the west Tasmanian sequence are present in a large fold with
offsets and onlaps.

Magnetic data, although at the edge of reliable coverage, offer somme important
constraints and generally confirm the gravily picture. A slab of slightly magnetic
material is present in the gross fold and can be presumed to be Cambrian volcanics. An
alternate view wonld be a segment of metamorphosed Precambrian but this would not
be easily fitted into the density profile required to balance the gravity field. Uliramalfics
are also present, partly as a slice between Precambrian blocks and partly within the
main fold — at the base of the inferred volcanics. This is a pattern commonly observed
in western Tasmania.

Although the location of anomalies is a little vague, and the disposition of sources
producing them necessarily uncertain as a result, each west-dipping boundary to the
dolomitic blocks would appear to be picked ont by slices of ultramafics, Tlis
conclusion supports the general view of the mterpretation that the modelled aspects of
the structure, as seen near Bronie, are determined by line orientation across a complex
dipping environment full of detachments,
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DISCUSSION

The aualysis reported above 1s almost wholly consistent with previous work, with some
significant variations, m terms of the general structural content, gross hthology of
basement, and stroctural style of the rocks deep beneath cenfral Tasmania.

The nse of the limited seismic coverage available has removed mauy interpretation
options and clearly demonstrated the presence of two families of thrusts: east and west
dippiug,

Comparison of mauy modelled hnes, in the few places that they overlap or mtersect,
will show some minor deviations or aliernatives. As noted earlier this may be due to
orientation and observation issues, but is generally dne to mecorporation of slightly
different concepts where the seismic data allows or is silent. Thns, Line PB {central
part) and Lme ST, al Steppes (Figures 13 and 16) for example, present siniilar malertals
or seguences but a different balance of thesn. Much depends ou the data control in each
segment, the change m line oriemtation, and the Feasible combinations of wnts and
physical properties.

In the contexi of central Tasmauia the cover of post Carboniferous rocks (Parmeeuner
Supergroup and doleriie) is ahnost irrelevam, It is a relabvely thin veneer with regional
dip and distortion. Any struciores within it have origins and associations i the
wnderlying complex. This means that the Hunterston structure, as seen m the Penmian
rocks, 1s related fo rejuvenation of the underlymg thrusts, some of wiuch mvolve
Cambrian and Devonian activation and creation, Several Jurassic dolerite structures are
also related to these sites and changes in sheet form seem linked. Many feeders, most of
wlich are nof accurately located by gravity or maguetic data as vet, may also be
associated.

There are enough magnetic data to demonstrate that a number of structares include, or
are defined by, material with uwltramalic properties. Tlas matenial s Cambrian i age but
has been relocated structurally, Many of these structures are sexsmmeally defined due to
the different properties of the ultramafics, and the sheared and fractured nature of the
zones w which they now occur. The bread spread of reflections in some regions
indicates hiphly sheared, structurally layered rocks. Few of these zones are extensive.

Precamibrian rocks are, in general, at won commercial or non productive depths
although a number of blocks crest to, and are overlam by, the Parmsener cover — as at
Hunterston and Bellevue. Various dipping blocks have been idenfified which are thrusi-
bounded.

On the presumption that rocks vounger than Cambrian are of most nferest to the
exploration progran Fignre 22 has been prepared to suggest their location and any
inferred stracturing. This diagram is focussed on the Central Platean region since this is
the current location of most of the seisune network, Other seismic Iines straggle to the
west or south and lead to Palasozoic rocks bnt, nutil there are fis and cross lines — and
mote polential field data — it 15 not possible to infer much about the possible structures
{see Recommendations),
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; L] d Kes
Figure 22: Inferred location of mid Palaeozoic suites.
The diagram also shows the location of major thrusts but few of these can be ortented
nor connected with the present information. Dotted areas indicate inferred presence of
Ordovician-Devonian rocks directly beneath the base Parmeener unconformity. Fold
symbols are also marked. Circle symbols locate nominal positions of recommended
control bores on the basis of present work. Basemap shows location of existing seismic
traverses as heavy, coloured lines.
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Figure 22 also does not consider the situation in the south-eastern part of the licence
area where it is thought that the Mathiima Beds sequence predominates. This region is
not adequately surveyed by any means as yet and uo conclusions can be drawn. There
is clear evidence of a large fold and possibly wmonocline at the foot of the Great Western
Tiers. This structure probably ivolves Mathinna Beds and is also broken by a series of
faults and thrusts in possible flower aud rift margin structures. Such a zone may not be
prospective in any event due to clear leakage possibilities and broken seals.

There are a number of other locations where ambiguity requires either more data, more
analysis or review. For exanple:

What happens at the edge of the inferred Palacozoic sequence which dips west from the
unconformity beneath the segment Bronte to Derwent Bridge? Could traps exist iu this
region?

More conitrol 15 needed near Bellevne, Where exactly does the shallow cover miferred to
be und Palacozoic rocks become truncated by the wnconforunty? Could traps exist?
Gezer-1 will answer some of these questions.

The situation near the lughway junction at Bronte must be resolved. Are Palaeozoic
rocks present, and what are they?

More detail is needed on the nnderlying section north of Breona and south of Miena.
Are Palaeozoic rocks present, and what are they? Similar comments apply to the
sequence between Steppes and Woods Lake.

Is there a structural closure north of Himterston? There does not appear to be one in the
post unconformity rocks but the identification or demonstration of mid Palagozoic
rocks to the north nray prove important,

The situation involving possible imd Palacozoic rocks in the region north of Ouse must
be resolved: does the succession extend east of the Derwent axis?

It must be stressed that this mterpretation is essentially unconirolled and based on
insufficient data for acceptable reliability rmisk. It mwst be regarded as preluninary and
indicative only.

The seismic coverage, with its awkward line orientation and terrain changes, generally
lacks ties and does not allow proper definition or mapping of any unit or structure over
worthwlnle distances (except for some parts of the Periman rocks and some dolerite
sheets). The gravity coverage ranges from excellent to terrible and much weight has
been placed on too few observations. The magnetic coverage is uniform but coarse and,
ironically, tums out to be the best regional data set, as a data set, at the time of writing.
1t 1s simply a pity that the wide line spacing leads to limited resolution of features and
locations.

This interpretation amounts to an over-interpretation m many regions and {he
Recommendations (below) are designed to solve this problem and advance the
exploration effort.

This study mcludes no evaluation of the seismic or other data coverage northeast of the
Great Westem Tiers. A comprehensive view of that region, a view consonant with new
data, was provided by Leaman (1991, 1992) and Leaman & Webster (2002). 1t may be
commented, however, that the seismic net for that region is the minimnm standard for
useful judgments and the new program for the southeast is compatible.



43

OTHER OBSERVATIONS

The above discussion and imterpretation, with its emphasis on old rocks and complex
siuciural relationships, would seem to offer hittle for a petreleum explorstion program.
The sequences, and lithologies, inferved are of ligh velocity and structured. It is a thrust
terrmue. All formations In these circumstances are likely to be of low porosity but may
be locally fractured. In such Fractured 2ones they may form adequate reservoirs for gas
or fhind and the same zones would aglso be crineal for any flmid mgration, or escape.

It is often assumed by “soft rock™ explorers that hard rock terranes carry little potential
for peirolenm — bt this is clearly not the case in some Asian provinces. The same
principles, involving source, migration and storage apply: 1s 1t possible?

Various theories for potential source rocks liave been presented for the Tasmania Basin
— & term winch niight itself be of little value. This, and previous, regional mterpretation
indicatos that the post Carboniferons rocks of the “basin™ are but a veneer with very
modest variation i thickness and which have been largely removed as a cover,
Migraiion is clearly possible per the net of thrusts, faults and fractured zomes and,
perhaps, near unconformities,

In such situations the matter of seals becomes parmunount since many fracture svstems
have been rejuvenated and extend to surface. The potential for leakage 1s high and this
patteru probably accounts for the Lonnavale observations of escaping oil throngh
dolente, Set against this negative view is the fact that pearly all media encountered in
central Tasmania, and unplied m the above mterpretanon, including Permian rocks at
depths greater than [100-200 m, have velocities In excess of 3000 n/s; most in excess of
6000 m/s, It is known, for example lor Permian rocks and dolerite, that this translales
o a tightly sealed rock mass i which jolds are filled and offectively mpenuenble.
There 1s an observed velocity profile in such rocks as snrface s appmached
representing first an opening of jomis {due to unloading) and then due to increasing
cffect of weathering. For the dolerite the critical change ocours at depths of 40-80 m
below surface. Below such depths the rock is a seal. Thus for dolerite, within section as
a complete sheet, the mtrusion itself represents a seal.

It might be expected that many other, older high velocity lithologies would act m 2
simlar manner. In these terms, Lower Permian rocks deeply buried {depths > 200-300
m) would also act as seals — regardiess of lithology, No such assumptions should be
made for Triassic or younger sedimentary materials.

These comments mean that mamy umits, viewed stratipraphically or as structural
members, could act as seals. The issue for exploration is; conid reservoir settings be
developed and recognised in such sitnations, or with less than excellent data. In aprmal
situations dipping reservoirs, whether structural or siratigraphic, may well display
anomalons reflections: direct hydrocarbon wdicators (DHIg)Y i wluch  a strong
honzontal reflection can be contrasted against s dipping setting. Using the currently
available data, with all its lhnitations, there are few unambiguons straligraphic
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reflectors defining units but many structural reflectors (thrusts and fracture zoues of
fower velocity), and few such patierns might be identifiable.

Two possible DHIs have been observed, and each mvolves an association with a lower
deusity medivm, presmmed {0 be mid Palacozoic rocks,
These are located at SP 3380-3420, Line TBO1-PB and SP 13401760, Ling TBOZ-BA.

The possibie feature on Line P8 15 illustrated in Figure 23,

There are several, horizontal high amplitude responses on the structural crest and thess
show shght dip contrasts to all surrounding features, Given the three dimensionsl nature
of the structures involyed (Figure 20) this characier ig quile unexpected.

The responses are associated with the intermediate level structure which may mvolve
pliramafics and these materials may be implicated m the generation of the seismic
changes.

The possible features on Line BA are much less definite but there are several
possibilities 1 the parficular short line section. All lie n the 0.6 to 1.3 seconds range.
The sites lie south of Mt Thunderbolt near the edge of the Florentine Valley structures.
All responses are relatively subtle but oppose the grain of other reflections. All effects
lie within the modelled Palacozoic section which 1s cousidered to dip up to the east
foward the base Parmeener nnconformity.
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Figure 23: Portion of Line TBOI1-PB near Bellevue.
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Figure 24 Portion of Line TB02-BA south of Mt Thunderbolt.

Note the cross-grained appearance of this record which may reflect hydrocarbon

indicators or a combination of off-line, dipping and diffraction events. Short horizontal
effects are clearly anomalous in this situation.
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CONCLUSIONS

The priucipal conclusion drawn from the present study, which represents the most
extensive analysis ever underiaken, is thai the data available is quite madequate for the
gnidance of a snbstaniial exploration program. See Recommendations,

The scisniic surveys completed to date are too isolated and unable to provide ay
comprehensive structural or stratigraphic unity. Segments of these traverses carry
interesting suggestions of reflector events but their origin is not identifiable withont vse
of other methods or well control. Most events are thought to be stroctural boundaries.
One well, Hunterston-1, is simply not enongh io provide the required control
information alone: the area is too large, too complex and too varigble for thus to be
claimed.

Gravity data, which have been used to carry major elements of this interpretation, are
variable in quality and coverage and have almost certainly been over-interpreted m
western regions. Magnetic data, used to test or verify certain elements of the
interpretation, are only able o do so within the constraints of acquisition specifieations.
This data set 15 the most consistent regionally and it has beeu able to allow critical
conclusions. These include the deduction that many thrusts and deiaclzenis are present
and that they involve ultramafics (presumed to be Cambrian 1 age).

The present integrated interpretation does indicate where data must be acquired, and the
nature of that data. If the muplications snggested, with respect to mid Palacozoic rocks,
are correct then some useful stratigraphic holes may be drilled. There are other sites, as
near Bronte and Steppes, where generally concordant interpretation allows significant
varations and such sites should be drilled to establish firm control at clearly anomalous
or ambiguous locations.

The interpretation generally confirms earlier views that central Tasmania 1s undedain
by a cowplex overthrust terrain and that thrusts are both east and west facing, Many
include coatings of ulirammalics and some arcuate surfaces are compietely enclosed with
these materials. Precambrian rocks, mchding deuse and dolomitic members, or largely
dolomite, dommate the upper crust and sthceons Tyennan style basement is relatively
hmited m volume. The denser rocks may also be strongly metamorphosed and altered
rocks but there 15 no snggestion of any significant magnetic signators.

Palacozoic rocks can be traced into the platean region from the seuthwest (Florenting
valley region), the west (King William) and the nerth (Golden Valley). Block size,
varation and limited lateral extension restricts seisune control and the other data sets
can only indicated general presence and basic hihology at present. 1t is clear, however,
that large portions of the imcleded section are relatively low deusity (2.60 thn’ +) and
uidicates the presence of Bilnnan and Devonian rocks, perhaps wiih significant
elements of non lmestone Ordovician. Large accumuliions of Cambrian rocks appear
to be absent under much of the region,

This interpretation shonld be reviewed and models recaleulated once new potenhal feld
data is available and at Isast some of the control wolls have been drilled.
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RECOMMENDATIONS

Some comments were made in Introductiou which suggested that the present work
would inevitably be lnmited. Such limitations were directly related to ground
inspections of crtical structures, and tlie quality aud coverage of gravity and magnetic
data. It is also clear that the geuerally isolated nature of the seismic coverage also
retards understanding. Tlie entire interpretation should be reviewed npou completion of
these recommendations.

DRILLING

Some drilling is required regardless of acquisition of amy other data, or surface
evaluations. Some real control and msight into the construction of the basement is
essential — and this control must be widespread.

Great South Land Mmerals has nominated a number of drillmg targets, mamly for
stratigraphic purposes. These must be drilled, and to depths of at least 3000 m. This
depth is required to ensure that the target zone thickness is properly appraised for future
interpretation revision. Besides, tlie content of the basement to such depths may offer
clues as to the source and movement of any hydrocarbons present. The already-drilled
deep hole at Hunterston 1s not deep enough to answer some of the questions which arise
from existing seismic data: lience any holes should be drilled to rig capacity and not
less than 3000 m {economic depth limit?).

This study suggests that some of the current, nominated well sites are not ideally
located, An example of this 1s offered by Gezer 1. This 1s clearly off structure, whatever
that actually is, and would require greater depth to reach any of the primary reflectors.
This site shiould be shifted several kilomeires to the southeast, to Lake Echo. Figure 22,
however, shows both sites — and both should be drilled. The nominal Gezer location
would establish something of the lithology above the first major reflector and confirm
or deny the absence of Palasozoic rocks near Marlborough. The Lake Echo site 1s
probably close to the crest of reflectors (Figure 20) and would test both the
prospectivily and stratigraphy of the region.

Some other suggested sites, which would provide regional control and resolve some
anibiguities, are also shown on Figure 22. These are considered the mininmnm necessary
sites to provide appreciation of existing data and snpport analysis of new data infills,
An additional site near Tarraleah or Wayatinah might also prove of use.

POTENTIAL FIELD DATA

The coverage and quality of magnetic data must be improved. The only practical way to
do this is to survey the entire licence area with consistent specification which allow
resolntion of both shallow source features and basement effects. Snch a survey should
have a line spacing of the order of 200-400 m maxinmm {closer is better) and a nominal
terrain elevation clearance of 100-150 m. Significant deviations up to 300-400 m are
not significant if very local, provided instrumentation fully records clearances. Tie lnes
of 10-20 km are advised as mimmuw specification. The higher range of terrain
clearance tolerated means that towns and cities can be overflown leading to a seamless
final presentation. The specifications also mean that the data can be presented as a
detailed map and in contimmed form at some fixed height, say 1300 m asl. The
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upward-continued format would be used for basement interpretation and the detailed
low level fonn for Parmeener interpretation.

The coverage and quality of gravity data must also be mmproved but this 15 an easier and
less costly exercise. Some parts of the area already possess a nowminal | kin observation
spacing althouglh the religbility of anomaly values may leave somsthing 1o be desired.
Many regions have g station spacing of more than 7 km, including the zone south of
Bellevue, around Thunderbolt, and near Lake Bcho. This explains the comments given
in Conclusions: some iraverses are almost certainly over-interpreted. It is recommended
that every track of access which can be driven with a 4WD vehicle in these areas be
fraversed and observed at 500 m nominal spacing with a modern gravimeter and GPS
support. This method will rapidly mnprove gravity coverage and reliability,

SEISMIC DATA

The present study indicates the problems with existing coverage and also suggests that
the seismic coverage planned for 2007 is imperfect. lmportant structores and
stratigraphic sections have been missed, and tic sections not considered. It is important
that a net of seismic profiles be acquired since much of the diffienlty with the present
coverage lies with the isclation of individual traverses and the lack of cross ties. These
are especially necessary in the Lake Echo region on the basis of present inferences.

Recommended coverage for the plateau region 15 suggested on Figure 25,

The data should be acquired using a wide frequency response and should not be Hltered
or allered I any way prior to processing, All traverses should be acquired wilh the
straightest orientation and should exclnde major doglegs wherever possible, Use of
roads means that some orientation and elevation problems are inevitable but the
proposed continuation of Line AA2, for example, is not advised. This line, essentially
north-south, mcludes an sast-west segment of some kilometres. This will deprade
results. An alternative arrangement has been suggested in Figure 25 and it imvolves
acquiring the north-south sepments as proposed but using a cross traverse to acquire the
other portion. This las the advantage of providing a proper and continuous setting for
all segments.

Traverse planming must be carefully thought through in order to optimise results. Any
seismic survey in Tasmanda is very expensive and anything which diminishes the
chance of good results should be avoided. Line PB, for example, is litile short of a
disaster for this reason. This lme should have traversed from Brounte to Deloraine, not
Broute to Great Lake to Bothwell. TH should have been Great Lake to Bothwell
Several other lines have waste segmenis which add nothing to the data set. It is not an
advantage to use every bit of road or road ¢l just to advance a few hundred mefres on
orientation. This is evident for lines BA and TL where nothing is gained by taking a
hairpin bend and following a different orientation.

Semmic presentations should be labelled for orientation and should be organised in the
same way (looking north for east-west lnes, and looking west for north-south lines)
and shot points should be systematically laid out to achieve this. This is a planning
issne but reduces confnsion and rotation of data in order to put it in the manuner of
uormal inspection. Part of ihis problem has arisen at the processing centre wlich has
not been concerned with the fGuer ponts of useful, and non confusing, presentation.
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Figure 25: Recommended seismic coverage, central Tasmania.

Existing traverses are shown as coloured, heavy lines on the base map (black =
survey TBO1, blue = survey TB02). Firm lines on overlay are planned lines for next
suryey. Broken lines are the minimum recommended coverage required to provide
cross tics and basic time maps.

Note AA2 has been planned with a major dogleg. This line should either be
acquired in segments or as two parts and much longer cross line as shown.
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APPENDIX 1

TABLE OF ROCK PROPERTLES
Density is expressed as contrast with background and reduction density of 2.67 gm/cc

Age and unit Density Susceptibility
gm/ce, t/ou m cgs SI
Quaternary -1.2 0
Tertiary sediments -0.7 ¢
basalt 0.23 >(.001 >0.01
Jurassic dolerite 0.23 >(.004 >0.05
‘Triassic -0.22 G
Permian -0.11t0-.13 G
Siluro-Devonian -0.1 0
Mathinna Beds -0.06 10 0.04 0
Devonian granite -0.03-0.07 0
granodiorite 0.03 ~0.0002 ~0.0025
Ordovician Gordon Gp 0.07 0
Denison Gp -0.07 0
Cambrian Tyndall/Yolande Gps 0.05-0.07 0.0002 0.0025
: Dundas Gp style 0.03-0.07 <0.0002 <0.0025
sundry variations var var
andesites 0.1-0.15 >0.0002 >0.0023
central voleanics 0.06-0.08 ~0.0002 ~0.0025
porphyry -0.03<0.05 <0.0002 <0.0023
granite -0.05/0.02 >0.0005 >0.006
ultramafie var >0.01 >0.12
Quec style basalts 0.1-0.2 =0.0003 =>0.0035

(note many Cambrian units exhibit variations in propertics locally when altered)

Preeambrian/Eocambrran

Crnmson Creek Fm =0.1 >0.001 >0.01
Suecess Creek Fim =0.07 0

Lineament rocks =0.1 >0.0002 >0.0025
OonalVBurnie Fm 0.08 <0,0005 <0.006
Forth Complex 0.1 0 var
Tycnnan/Badger/Roeky Cape 0 0

Cradle Block var 0.1 0

sundrigs/anphibolites 0.15 0.0003 0.0035

Massive dolomites 0.17 0
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APPENDIX 2

READING THE MODEL DIAGRAMS

All models have been constructed usmg the criteria and methodology of Leaman
(1994, 1903, 1997b}. This means that g family of rock units (see Appendix 1) has
been consistently engaged and in ways that are kuown to occur.

Property ranges lie close to those observed and quoted in Appendix 1 and inferences
have been used to deduce which combinations of units may actwally be present, and
where.

The diagrams themselves are in two parts: gravity and magnetics, The separation has
been made for clarity and to indicate which units coniribute to the observed or
modelled effect. This is rarely apparent in compound plots which attempt to label
units with properties nsed.

it 5o [ar as it has been possible, and hardware and software have allowed (there were
some curious trausformations!), the sections are colour coded and labelled 11 varions
sections so that the reader may gain a Teel for what is included,

Dark blue = Precambrian dolomite, light blue = relatively dense occasionally
dolomitic Precambrian, white = siliceouns, possibly Tyemnan Precambrian or neutral
lithology (2.67 t/m’). Dark green = Cambrian ultramafics, light green = other
Cambrian rocks (volcanic or sedimentary). Red or black have been used for Devonian
formations, magemta for Silurian, red for stheeons Ordovician and hght red for
Gordon Limestoue. Devoman grauitoids are shown in red.

Undifferentiated Parmicener cover or Permian is usually shown in light grey
{occasionally blue), Triassic in green and dolerite i biack. Tertiary rocks are not
visible (but included m the models) at the scales plotted.

Observed data profiles are the red lines in each case. The blue profile is the calculated
{modeiled) profile.

The anomaly scale (lop left 1 cach diagram} shows the range of scale. Tlms 20 mgal
represents the entire scale, cach tick is then 4 mgal,

The depth scale (bottom left) 1s scaled m fhe same way. Thus 9000 m represents the
full scale, each tick 15 1800 m,

The horizontal scale (bottom right, below “gale shift™) 1s the full range of the diagram.
Thus 43000 m represenis the length of the section presented, although at least 15060
m more will have been included in caleulation to avoid large end effects (but not
displayed), and each tick will then represent 4300 m.

The values of “obs shift”™ and “cale sluft”™ are important since these confirm the
consistency of the modelling. The differences between the two mumbers should match
the base shifls or base levels of the data set. For residual gravity data, assuming the
residual separation fo be valid, this difference should be zero. For residual magnetic
data 1t will depend on what base value was chesen by the contractor of the survey and
its difference from the true IGRT related vahie at the site. Since the magnetic Beld is a
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variable function this number can vary and must be assessed for the survey and data
set, The residual field offered on maguetic maps 1s rarely true, since this subtiety is
not appreciated by many, but if is mmportant that it be deiermined and recovered
consistently m modelling or magunetic inferpretations become nonsense and ifl-
determined, In this case an assessment of the data sot snggested that the true base
value for the survey was 50 to 60 uT higler than the valoes presented, This difference
shonld, therefore, appear in the shift valnes. A difference of 30 uT has been
considered an adequate match,

Details of the lme appear in the lower left comer of each sub plot and the tille line of
each plot includes some end point detail in the form of shortened AMG coordinates
and some description.
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