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GREAT SOUTH LAND MINERALS ANNUAL REPORT 2007-2008 

EXECUTIVE SUMMARY 

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

and re-appraisal of our 2007 and older 20 seismic and integrating these data with gravity data (acquired 

by SOLO GEOPHYSICS in 2007) and with geological data, Reinterpretation of these data and the 

application of Monte Carlo modeling has led to the identificotion, study and volumetric appraisal of 17 

leads and prospects, A reappraisal of the source rock potential of onshore Tasmania has been carried 

aut Comparative studies with analogous basins in Australia and elsewhere have a/50 been made, Lead 

and prospect mosaics have been constructed and suitable well site locations identified. The well sites 

have been prioritized 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 a helicopter- based, eagle nest survey have allowed GSLM eventually to locate a geologically 

and ecologically suitable drill site near Lake Echo. Detailed engineering, emergency, hydrogeological, 

environmental and geologicol plans have been completed for our planned initial site near Lake Echo and 

legal agreements signed with the landowner (GUNNS Ltd). A contract has been signed and payment for 

mobilization made to HUNT ENERGY, a leading petraleum drilling company based in Adelaide. 

Bellevue #1 will be drilled near Lake Echo, to a depth of 2750m, once approvals have been obtained from 

Mineral Resources Tasmania. A further Ii wells are envisaged for 2008-2009 as well as acquisition, 

processing and interpretation of a further 500km of seismic lines, 

TERREXSEISMIC conducted 271 line kilometres ofVIBROSEIS 20 seismic in 2007. These data were 

processed by FUGRO in Perth. Further processing was carried out by FUGRO SEISMIC IMAGING in 2007 

including AVO analyses of bright spots and fiat 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 

calcu late depths to identified geological 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 year by very experienced external consu Itants 

including Trent Spry and Brian Diamond of RPS ENERGY (Perth), Suleyman Turgut (Istanbul) and by Ekal 

ltd (Melbourne). Subsequently, volumetric calculations of undiscovered prospective resource were 

carried out on the structures using standard petroleum industry programs utilising Monte Carlo 

probability techniques. 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 petroleum systems. The Bracknell, Butlers Rise, Interlaken, Cressy, 

Stockwell, Hunterston, Hummocky Hills, Scotts Tier, Lonnavale 112, Nile River, Macquarie River, Derwent 

Bridge, Quamby and Steppes are smaller, mainly fault-controlled structures and test the Gondwanan 

petroleum 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 stud ies the following studies have been carried out at various potential well 

sites by numerous Tasmania-based consu Itants. 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 VI PAC ) 

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 control 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 su rface 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 DRLLlNG 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 $5miIJion. 

It is planned to then move the Hunt Energy rigto Thunderbolt #1 to the east olthe Florentine Valley. 

Another 4 wells a re 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 SEl13/98 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 number6 Processing and interpretation of seismic. 

May-June 09 

Well number 7 

June -July 09 

Well number 8 
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Introduction 

A combined GPS and gravity su rvey was ca rried 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 sa mple 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. 
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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 results. 

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 

Maplnfo (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. 
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Figure 1. Residual Bouger Anomaly - Tasmania - (Illuminated from the northeast) 
with Tasmani;;l J'l towns. GSLM selsml': hnes and GStM P[O~ dl II , ,,.s 
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Figure 2. Residual Bauger Anomaly - Tasmania - (Illuminated from the southeast) 
,,.;ilh T3Smani;Jn to'oVnl... GSLM :,Ol ismK Imes ;lnd GSLM ploposed dnll 'Eo;It'S 
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Figure 3. Residual Bouger Anomaly - Tasmania - (Illuminated from the southwest) 
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Figure 4. Residual Bouger Anomaly - Tasmania - (Illuminated from the northwest) 
on'l\h Tasmanl3n IO\vns, G$L,'.1 seiliomic riM S aRd GSLM proposed drll SI:;:; S 
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Figure 5. Bouger Anomaly - Tasmania - (Illuminated from the northeast) 
With T ... , m"'nla n tJ'kns. GSL~,1 S2{YNe IInH ;:md GSL1.1 prOp<JliN d"rl1 SItes 
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Figure 6. Bouger Anomaly - Tasmania - (iliuminaled from the southeast) 
wIth Ta ;m::.n lan to·,vns. GSLt.1 ~ e-IS I1 1 1C :,1'4" /I0Il GSLM plopDS€<j dnlJ SI!~S 
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Figure 7. Bouger Anomaly - Tasmania - (illuminated from the southwest) 
Wllh Tas m:mian to.'lnS, GSU.l \:1!r$mte 1onot5 and GSlM proposed dn I 'S (~ES 
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Figure 8. Bouger Anomaly - Tasmania - (Illuminated from the northwest) 
\, Ith T3sm:onlan towns GSL.M ¥tt$lT1IC; .... 5 afI>d OSL/.! propos.;,j dnll SI!i:S 
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Figure 9. Residual Bouger Anomaly - Central Highlands - (Illuminated from the northeast) 
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Figure 10. BOllger Anomaly· Cenlral Highlands· (iliuminaled trom the northeast) 
with T ;}HTt:lni:l <'\ town •. GSLM &Atl,mrc Imn and GSUll pr.opos-=d drill 51125 
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Figure 11 . Residual Bouger Anomaly - Midlands - (Illuminated from the northeast) 

I 

l 

14 



r 

f 

[ 

r 

Figure 12. Bouger Anomaly - Midlands - (Illuminated from the northeast) 
~"'Itf\ TOIslT1 C1 l"1i<J ' t~hvns. GS_~,l seismic; lines and GSLM PlopOSe-i dill) fitos 
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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 result. 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 Bol11well; 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. 

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

The present sun'ey was undertaken 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 helicopters or walking. The new sun'ey represents a basic lllfill on 
readily accessible routes with negligible hand carriage of equipment and no use of 
helicopters. The nominal 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 I km. Some gaps 
persist where large areas lack any access - such as lakes or reserves. 

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

THE SURVEY 

The survey operation was completed with crew (Brian Rau - prulcipal , 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 Garmlll GPS 60 for roving observations tied with a 4Wi25W UHF 
467.075 MHz radio link. Optical survey support required Sokisha Bl theodolite and 
5 m staff. 
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The resolution of the basic GPS survey component was better dIan 5 em 
horilAlntally and 3 em vertically. \';nen observaUons might lead to errors m excess 
of 5 em they were not recorded. 

Gravity observations were complete with La Cosle & Romberg meter G556 with 
calibration factors of 101388 to 1.01390 for the meter range required. TIle most 
recent check calibration was undertaken ill November 2005. 

The ultimate gravity base for the survey was the National Tie Station at Hobart 
Airport but, due to construction activities which limited access and re-occupation, a 
temporary airport base was established outside the buildings and then linked to a 
new base at Mt Pleasant radio telescope nearby where the base was located at 
survey mark 9699.9160 RMI (535 927mE, 5260 737 mN, 73 m AHD) This station 
was then used to anchor the survey and provide control observations, Observed 
gravity at Mt Pleasant is 980436.97 mgal (lsogaJ65) or 9S0423.76 (isogaI84). 

A secondary base network was then established linking Bothwell, Steppes, 
Tarraieah, Ollse, Miena and Bronte Park. The control for this linkage was at Bronte 
Park station 100032, IsogaI65 of 980209.52 mgal, 457 742.78 mE, 5334 623.73 
mN near the junction of Marlborough and Lyell Highways. 

Elevation contra] was based on State survey marks linked to the RTK GPS control 
station. The fundamental tie and reference was bench mark STl 084 (Bronte Park): 
457774.071 mE, 5331114.96 m'l, 677.67 m AHD Several subsidiary elevation 
reference points about 5 to I () km apart were then established across the region. 

Several problems were encountered during the survey which limited its coverage 
and rate of progress. Snch problems included locked gates, gates with locks which 
did not function, restricted access to SOme private land, deer shooting and refused 
access at such times, tree falls, eroded tracks and difficulty in tracing land owners. 

Much of the aecess used was relatively new and related to forest activities, boDl by 
private forest complll1ies and forestry Tasmania. Working limitations and the 
numerous key requirements were often a problem in such areas although no access 
was denied. Such problems, however, lead to inefficiencies in planni.ng access and 
work sequences and cost much time. 

Downtime due to weather was, fortunatc]y, minlmal given the general elevation and 
exposure of the aren. 

Total stations observed, 1895. 

All gravlty observations were taken at ground level and drift corrected using loop 
corrections followed by correction for tides. Bouguer reductions have been 
computed by Solo Geophysics llsing a dellsity of 2.67 tim land tlten terrain 
corrected to a radius of at least 19 kID by Leaman Geophysics. The terrain 
corrections are considered minima and any differences reflect lIlap scales and 
resolution, or fille details of topographic irregularities very close to the meier. The 
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latter were not described. Terrain corrections are Iypically less dum 0.6 mgal but 
some exceed 3 mgal. 

The density used allows consistent merging with the Tasmanian gravily 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 dl311 0.01 mgal ill Bouguer 31lOmaly. Stations with large 
terrain corrections, or in difficult to assess locations near d,e 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 d,US accumulated into the State 
data base is, in general , of much better quality Ul an 311y other elements already 
incorporated. This is a high quality data set acquired in difficult terrain. 
All data verification 311d checking was undertaken by David Leaman of Leam311 
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 fonn . All data are 
presented in terms of AMG66 zone 55 coordulates and AHD. 
The two im ages provided present raw Bouguer anomalies (as obselved, corrected 
and reduced), and res idual Bouguer 3110malies (after removal of crustal trends using 
the method of Leaman & Richardson, 1989 and Roach al ,,1, 1994. 

Both data bases (raw Bouguer, residual Bouguer) have been supplied to Great South 
L311d MUlerals Limited in digital fonn for practical use, interpretation and plotting 
in any fonn requi red. 

REFERENCES 

Leaman, DE, 2007. An integrated interpretation of seismic, gravity and magnetic 
data (as available in December, 2006), central Tas1l1311ia. SEL, 13/98 . Report 
for Great South Land Minerals Ltd , by Leaman Geophysics, Janu a!)'. 

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

Roach, M.J. , Richardson, R.G., & Leanl311, DE., 1994. Comparison of regional­
residual separation techniques for gravity surveys. Exploration Geophysics. 
24, 779-784. 

Report prepared on behalf of Leaman Geophysics by 

ciJ G~tAC<-~",-'1 
Dr. D. E. Leaman 
July 2, 2007 
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Prospects and Leads 
February 2008 

LEGEND 

• Pre -Tasman ia Basin (Tabberabberan) Anticlinal Traps 

• Earliest Jurassic (pre-Dolerite) Anticlinal Traps 

• Earliest Jurassic (Pre-Dolerite) Fault Block Traps 

Early Tertiary (post Dolerite) Anticlines and Domes 

Early Tertiary (Post Dolerite) Fault Block Traps 

-- GSLM Seismic lines 
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SOLO GEOPHYSICS & CO. 
3A MCINNES STREET, RIDLEYTON. S. AUST. 5008 P.O. BOX 212 NORTH ADELAIDE 5006 
TEL..: 08 8346 8277 FAX: 08 8346 0924 
A.C.N. 007 931571 
email: solo9eophwics@aotcom 

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 RidleytofL Soulh Australia 5006 Tel: 08 83468277: email sologeophysics@aoLcom 



INDEX: 

• CREW 

• INSTRUMENTS 

• CRA vITY CONTROLS 

• CPS CONTROLS 

• SURVEY AREA 

• ON DISC PHOTOS AND DATA FILES 

The Crew: 

Solo Geophysics & CO 3A Melones Street RidJeyto n. South Australia 5006 Tel: 08 83 468277: ema il sologeopbysics@aoJ.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. 

CPS EQUIPMENT: 

Solo Geopbysics & CO 3A Mdnnes Street Ridley ton, South Australia 5006 Tel: 08 83468211: email so logeophysicS@aol.com 



Leica 1200 dual frequency RTK tor survey applications 
Gannin GPS60 tor 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 reso lved better than 0.03m. The data is not recorded 
when a vertical errorofO.05m is exceeded. Tasmania satellite availability limits useful 
survey periods in dense vegetation. 

RTK-Base station: 
~----------~------~~ 

GPS radio repeater to fill in difficult RTK communication areas. 

Rover: 

Solo Geophysics & CO 3A Mcinnes StreeL Ridley ton, South Australia 5006 Tel: 08 83468277 : emai l sologeophysics@aol.com 



GRAVITY METER: 

Meter calibration table: 

Solo Geophysics & Co 3A Mci nnes Street Ridley ton, South Australia 5006 Tel: 08 83468277: ema il sologeophysics@aol.com 
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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 returned from routine service to Austin Texas November 2005. 
Meter daily variations closely follow Longmans tidal calculations. 

Time Zone: 
The survey commenced in February dUling 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 Srn staff: 

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

GRAVITY SURVEY CONTROL STATIONS: 

Solo Geo physics & Co 3A Mcinnes StreeL Ridley!on, South Austral ia 5006 Tel: 08 83468277: ema il sologcophysiCS@aol.conl 
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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 Strcel RidleytolL South AusU'aHa 5006 Tel: 08 83468277: email soiogeophysics@aol.com 
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Gravity Base (on plaque) 9699.9160 RMI (file ID is 199699.916) 
Value Isogal65 980436.970 mGals 
Value Isogal84 980423.706 mGals 

AMG66 Zone55 535927E 5260737N (hI appro x 73m by Garmin GPS) 

Gravity tie Mount Pleasant to AitpOlt: 

CLIENT: Great Southland Minerals 
AREA: Hobart, Tasmania 
GRID: Hobart Base Tie 
MKPEAST =xxxxxx.xx MKPNORTH=xxxxxxx.xx 
BASE # 01;GRAVITY:9802093.800;EAST=xxxxxx ;NORTH=xxxxxxx :Bronte bouse 
BASE # 02;GRA VITY :9802095.200;EAST=457742 ;NORTH=5334623 :Bronte 
BASE # 08;GRAVITY:9804369.700;EAST=535927 ;NORTH=5260737 :radio telescope 
BASE # 09;GRA VITY:9804483.100;EAST=541258 ;NORTH=5256804 :airport car park 
LAST BASE 
LOOP:02;METER:556;DATE:090207;OPERATOR:B. 
LINE L 
LINE L 
000000.00000000009.3961.40 1111 000.00 42 0.041 09 3961.44 
541258.005256804.003961.40 1112 *** .** 42 0.041 900001 3961.4498044831 airport 
541258.005256804.003961.40 1124 ***.** 42 0.036900001 3961.4498044831 airport 
535927.005260737.003950.22 1301 ***.** 42 0.007900017 3950.23980436.97 telescope 
541258.005256804.003961.40 1321 *** .** 42 0.002900001 3961.4098044830 airport 
535927.005260737.003950.23 1344 *** .** 42 -.007900017 3950.22980436.97 telescope 
541258.005256804.003961.41 1402 ***.** 42 -.012 900001 3961.4098044831 airport 
999999.99000000009.3961.41 1403 000.00 42 -.012 09 3961.40 

Solo G~physics & CO 3A Mcinnes Street Ridley ton., South Australia 5006 Te l: 08 83468277: email sologeophysics@aol.com 



I 
r 
r 

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) 

Airport new base close up: 

Value: Isogal65 980448.310 mGals 
Location: AGD66 Zone55 541258E 5256804N Elevn 9.00m approx. by Gannin GPS 

Solo Geophysics & CO 3A Mcinnes Street RidJeyton, South Australia 5006 Tel: 08 83468277: email sologeopbysics@aol.coro 



Solo Base 100032 East side Bronte Park 
(tied to Hobart control) 
ID 900014/100032 AMG66 ZAlne55 457742.78E 5334623.73N 676.00m 
Isoga\65 980209.52 mGals ObsGrav 

CLlENT: Great Southland Minerals 
AREA: Hobart 
GRID: Highland Bases 
BASE # OI;GRA VITY:9802093.800;EAST-xxxxxx ;NORTH-xxxxxxx :Bronte house 
BASE # 02;GRA VITY :9802095.200;EAST=457742 ;NORTH-5334623 :Bronte 
BASE # 08;GRA VITY :9804369.700;EAST-535927;NORTH-5260737 :radio telescope 
BASE # 09;GRA VITY :9804483.100;EAST-541258;NORTH-5256804 :airport car park 
LAST BASE 
LOOP:OI ;METER:556;DA TE:070207 ;OPERA TOR:B.RAU 
LINE Line 
000000.00000000009.3961.46 1152 000.00 40 -.015 09 3961.44 
541258.005256804.003961.46 1152 ***.** 40 -.015900001 3961.4498044831 airportc/pk 
514752.005297743.003866.49 1321 ***.** 40 -.014900003 3866.48980352.03 Melton Mobray 
500531.005307366.003827.27 1352 ***.** 40 -.013 900004 3827.26980312.28 Bothwell 
494750.005320911.003784.16 1416 *** .** 40 -.011900005 3784.15980268.55 Waddamana T/O 
491236.005338613.003691.66 1443 *** .** 40 -.010900006 3691.65980174.78 Stepps T /O 
485143.945346832.793668.49 1503 918.88 40 -.009900007 3668.48980151.29 Open area 
492842355344155.67364830 1526 94536 40 -.009900008 3648.29980130.83 Gate Flintstone 
473136.825352174.043629.65 155710563440 -.011 900009 3629.64980111.92 Great Lakes Hotel 
472625.895361169.623628.43 16181053.72 40 -.012 900010 3628.42980110.69 Liawanie 
457742.785334623.733725.94 1724 676.00 40 -.022 900011 3725.92980209.52 Bronte 
457592.575331275.163730.07 1736 674.23 40 -.022 900012 3730.05980213.71 ST7614 RM3 
455248.005316734.003800.87 1806 *** .** 40 -.028900013 3800.84980285.49 Tungatina Mem 
459655 .005308224.003833.40 1828 ***.** 40 -.035900014 383336980318.45 Wayatinah Assem 
471957.005301222.003845.04 1850 ***.** 40 -.038900015 3845.00980330.25 Striekland T/O 
475968.005296295.00387859 1905 ***.** 40 -.042900016 3878.55980364.26 Ouse hydrant 
500531.005307366.00382734 1945 ***.** 40 -.054900004 3827.2998031230 Bothwell 
514752.005297743.00386657 2007 *** .** 40 -.057900003 386651 980352.06 Melton Mobray 

Solo Geophysics & Co 3A Mcinnes Street Ridley ton, South Australia 5006 Te l: 08 83468277: email sologeophysics@aoLoom 



541258.005256804.00396152 2118 ***:'* 40 -.071 900001 3961.45980448.31 airport car park 
999999.99000000009.3961.52 2119 000.00 40 -.071 09 3961.45 
Elevations are RTK surveyed stations, others are Carmin CPS no RTK 
Format, east,north,meter reading scale divs, time, elevn, julian day,tidai com, LO, meter tidal corn, 
obs gravity [sogal65 
Bronte 

1 
" 

Base 100001 

Solo cabin#3 local all weather gravity station tied to Bronte Base. 
Value Isogal65 980209.38 mGals 

Meter visible in rear doorway, cabin "3 Australia", location Bronte Park viUage, 
third cabin north side from entrance. 

Solo Geophysics & Co 3A Mcinnes Street Ridley ton, Soulh Australia 5006 Tel: 0883468277: emai l sologeophysics@aol.com 
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GPS SURVEY CONTROL STATIONS: 

Main Base station STI084 
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 STI084 with Bronte Lagoon in background. 
Coordinates GDA94 Zone 55: 

Solo Geophysics & Co 3A Mcinnes Slreet Ridley ton, South Austral ia 5006 Tel: 08 83468277: email sologeop hysics@aol.com 
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Main Base station STI084 contd. 

DEP ARTMENT OF PRIMAR Y INDUSTRIES, WATER AND ENVIRONMENT 
INFORMATION AND LAND SERVICES DIVISION 

Survey Control Site Summary 

Site 

Horizontal Information for 

Soulh Latirude 

421009.5719 

Datum 

Survey Class 

Order 

Job Details 

Vertical I nformat ion for 

Height 

Datum 
SlJl"Vey Class 

Order 

Job Details 

Mark: Details for 

Description 

East Longi tude 

1462924.4778 

ST 1084 

ST 1084 

Zone 

55 

Easting 

457886.079 

Geocentric Datwn of AIlSI 1994 

Class A 

First 

DPlWE S527 S527 

ST 1084 

677 .67 

Aust Height Datum (Tas) 1983 

Third order levelling 

Third Order Differential 

DPIWE L0975 

ST 1084 

Northing 

533 1297.680 

Convergence 

·02032.2480 

Slainless steel pin in rock with bronze GPS plaque . Replaces original brass Lands 
djsc. 

STI084 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 09.5719S 
MGA94 Zone 55 457886.079E 
Elevation 677.67m 

long 146 29 24.4778E 
5331297.680N 

These controls were used for local grid bases establishment, and transfolmed to AGD66 
AMG66 Zone 55 values using the Tasmanian AGD66 transformation. 

Solo Geophysics & CO 3A McInnes Street Ridley ton, Soulh Austral ia 5006 Tel: 08 83468277: ema il sologeophysics@aol.eom 
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Main Base station 8TI084 contd. 

Site 

Horizontal Iaformation for 

South Latitude 

421014.9472 

Datum 

Survey Class 

Order 

Job Details 

Vertical Information for 

Height 

Datum 

Survey Class 

Order 

Job Detruls 

East Lo,ngitude 

14629 19.5594 

ST 1084 

ST 1084 

Zone Easlmg 

55 457774. 071 

Auscralian Geodetic Datum 1966 

GPS 
Third 

DPIW S72 IT_66 S72 IT 

ST 1084 

677.67 

AusL Height Datum (Tas) 1983 

Third order levelling 

Th.ird Order Dilferential 

DPTW L0975 

Nortlting 

5331114.960 

Convergence 

·020 35.5855 

AGD66 lat 42 10 14.94728 
AMG66 Zone 55 457774.07 IE 

long 1462919.5594E 
5331114.960N 

Elevation 677.67m 
The standard AU8L1G N separation tables were used with all RTK GPS calculations In 

this area in Tasmania. The geoid files were compiled by Leica proplietary software and 
installed in the base and roving GPS units to give real time ortho metric solutions CARD) 
in the nominated AGD66 transformation. 

Solo Geophysics & Co JA Mcinnes S treet Ridley toll., South Austral ia 5006 Tel: 08 83468277: email sologeopbysics@aol.com 



[ 

[ 

RTK GPS CONTROL STATIONS contd. 

Miena: SPM7607RM3 
DEPARTMENT OF PRIMARY INDUSTRIES, WATER AND ENVIRONMENT 
INFORMATION AND LAND SERVICES DIVISION 

Site 

Horizonr:a llnfonnation for 

South Latitude East Longi tud e 

41 5846.6 1J I 

Datum 

Survey Class 

Order 

Job Details 

Venicallnformation for 

Height 

Datum 

Survey Class 

Order 

Job De tai ls 

Mark OeLails fo r 

Description 
Locality 

Site 

146 40 36.3603 

Horizorta J Information for 

South Latitude EaS( Longitude 

415852.0020 1464031.4617 

Datum 
Survey Class 

Order 

l ob Detai ls 

Vcnicallnfonnation for 

Height 

Datum 

Survey Class 

O rder 

Job DetaiJs 

Mark Details fo r 

Description 

Locality 

SP M 7607 RMJ 

SPM 7607 RMJ 

Zone Easting 

55 47)222.033 

Geocentrie DallDll of Aust 1994 

Class B 

Second 

DPIW S706BT94 S706BT 

SPM 7607 RM) 

1059. 167 

Aust Hei ght Datum (Ta5) 1983 

Third order levelling 

Third Order Oi fferential 

LPW 

SPM 7607 RM) 

Brass Lands disc grouted in roc k. 

Nonhing 

5352436.599 

Convergenee 

-Q 1258.)2)9 

On north side of Marlborough Road, adjacent 10 ils jWlction with ille Lake Highway 
and opposite the molel. 

SPM 7607 RM ) 

SPM 7607 RM3 

Zone East iug 

55 4731 09.837 

Australian Geodetic Datum 1966 

GPS 

Third 

DPIW S706BT66 S706BT 

SPM 7607 RM) 

1059. 167 

Ausl Height Datum (Tas) 1983 

Third order levelling 

Trurd Order Differential 

LPW 

SPM 7607RM 3 

Brass Lands disc grouted in rock.. 

Northing 

5352253.788 

Convergence 

-0 13 01.6231 

On north side o fM arJborough Road, adjacent to its junction with the Lake Highway 
and opposite the motel. 

Solo Geophysics & CO 3A Mclnnes Street Ridley ton, Sou th Australia 5006 Tel: 08 83468277: email sologeophysics@aotcom 



RTK GPS CONTROL STATIONS coutd. 
Liawanie: SPM700 survey control site sumIU<UY 

DEPARTMENT OF PRIMARY INDUSTRIES, WATER A.1\,IJ) ENVIRONMENT INFORMATION 
A:"ID LA:"ID SERVICES DIVISION 

Site 

Horizoma! 1nformation ror 

South Latitude East Longitude 

415349,5241 14640J6.4[76 

Datum 

Survey Class 

Orner 

Job Details 

Verticnl1ufbrmalion for 

Height 

Datum 

Survey Class 

Order 

Job Details 

:vI ork Details for 

Description 

Locality 

Site 

Horilol1ta! [nforrna1ion for 

South Latitude 

415354.9154 

Datum 

Survey Closs 

Order 

Juh Details 

Verticallnfoffi,atioll for 

Height 

Datum 

Survey Class 

Order 

Job De1ail~ 

Mark Details for 

Description 

Loeali!y 

East Longitude 

J46 40 J 1.5247 

SPM 9700 

SPM 9700 

Zone Easting 

55 472727.968 

Goocent!ic Datum of Aus( 1994-

Class B 

Second 

DP1W 5706BT94 S7068T 

SPM 9700 

1058.425 

AU$I Height Dutum(Tas) 1933 

SateUitc ~ DPS 

Third 

DP!W S70613T66 S706BT 

SPM 9700 

Brom:e SPi"j disc in rock 

Northing 

5361597.396 

Convergence 

-013 m3950 

Approximately 200m north of the Junction of the road to Lake Augusta and the Lake 
Higl:nvay, Liawanee, 

SP!v:l9700 

SP\1 9700 

Zone 

55 

Eastuig 

4726l5.767 

Australian Geodetie Datum 1966 

GPS 

TbiJd 

D?IW S706BT66 S706BT 

SPM 9700 

1053.425 

Aust Height DalUm (Tas) J983 

Satellite, GPS 

TIlll"d 

DPIW 87068T66 S706BT 

SPM 9700 

Bronze SPM disc in rock. 

Nonh:.ing 

5361414.540 

Convergence 

~O U 13.6856 

Appnp;imateiy 200m north ofO>e ;lmction ofl.he road to Lake Augusia <lnd the Lake 
Higmvay, Liawanee. 

Solo Geophysics & CO 3A Mdnnes Street Ridleytol1, SouLh AastTJha 5006 Tel: 08 83463277: email sologeophysics@aol.com 



RTK CPS CONTROL STA nONS contd. 
Waddamana: SPMI0620 

Site 

HoriZOluallnformation for 

South Latitude 

420734.4357 

Datum 

Survey ('lass 

Ord« 

Job Details 

Verticallnlormation for 

Height 

Datum 

Survey Class 

Order 

Job Details 

Mark Details for 

Description 

Locality 

Sile Access for 

Access By 

Site 

East Longitude 

1464447. 1677 

Horizoluallnformation for 

South Latitude East Longitude 

420739.82 13 1464442.2610 

Datu m 

Survey Class 

Order 

Job Detai ls 

Verticallnformalion for 

Height 

Darum 

Survey Class 

Order 

Job Details 

Mark Detai ls ror 

Description 

Locality 

SPM 10620 

SPM 10620 

Zone 

55 

Easting 

479041.936 

Geocentric Datwn of Aust 1994 

C lass B 

Second 

DPIW S706BtM94 S706 

SPM 10620 

572.66 

Ausl Height Datum (Tas) 1983 

SateUite - GPS 

Third 

DPIW S706BtM66 S706 

SPM 10620 

Bronze SPM disc in concrete slab. 

Nortlring 

5))6 177. 104 

Convergence 

-0 10 12.2993 

AI entrance gate to Waddama na Power Museum , Waddamana. 

SP M 10620 

Two wheel drive 

SPM 10620 

SPM 10620 

ZOlle Easling 

55 478929.700 

Australian Geodetic Datum 1%6 

GPS 

ntird 

DPIW S706BtM66 S706 

SPM 10620 

572 .66 

Aust Height Datum (Tas) 1983 

Satellite - GPS 

Third 

DPIW S706BtM66 S706 

SPM 10620 

BrOllle SPM disc in concrete slab. 

Northing 

5))5994.424 

Convergence 

-0 10 15.6084 

AI eotrance gate to Waddamana Power Museum . Waddamana. 

Solo Geophysics & Co 3A Mcinnes S~ct Ridley ton, South Ausrral ia 5006 Tel: 08 83468277: email sologcophysics@aol .com 
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ADDITIONAL SOLO MAIN RTK GPS CONTROL SITES: 
BeUevue Tier 

GDA94 
MGA94 Zone55 
Local Grid: AGD66 

420812.69336S 14634 19.08544E Ell Ht. 105I.694m 
464515.556E 5334756.949N Ortho Ht. 1052.105m 
4208 18.07104S 14634 14.18042E 1073.427 E Ht. 

Control: RTK tie from STl 084 at 677 .67m to gain radio link coverage over area. 

Access: Tum off to site from Lyell Highway near Bronte Park via dirt Victolia 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. 

Solo Geophysics & ('0 JA Mcinnes Street Ridley ton, South Australia 5006 Tel: 08 834682 77: email soJogeophysicS@aol .com 
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SoloBST: 

AMG66 Zone55 462357.98E 5319897.27N 1007.401m (AHD83) 
AGD66 42 16 19.48466S 14632 36.72783E 

Access via dirt track from west side of Dee viUage 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: 
Sololw1 : 
WGS84 4153 47.72371S 14640 20.517N EHt. 1057.08 
AMG66 Zone55 472710.284E 5361470.46N orth Ht 1056.58 

Sololw2: west of main road, track access 
WGS84 41 54 24.95786S 14640 18.27078N EI Ht 1052.21 
AMG66 Zone55 472662.89E 360321.937N orth ht 1051.74m 

Lake Echo north: East side of Marlborough Highway, south Miena. 
soloE3 
WGS84 4200 06.58679S 146 36 58.65149N EI Ht. 1022.19m 
AMG66 Zone55 468111.18E 5349766.67N orth Ht. 1021.695m 

SoloE4: canal Macclesfield property, locked gate access. 
WGS84 4203 44.47175S 14640 47.45921N El Ht 916.56m 
AMG66 Zone55 473399.855E 5343068.429N 916.57m 

Solo Geophysics & CO 3A Melnnes Street Ridleyton, SouLh Australia 5006 Tel: 08 83468277 : ema il sologeophysics@aol.com 



SoloE5: inside Macclesfield locked gate, and via Echo Lake locked gate. 
WGS84 42 07 28.67117S 146 41 33.79026~ EI Ht 924.82m 
AMG66 Zone55 474489.51E 5336157.64N ortb Ht. 925.114 

Lake Ecbo: by Lake Echo boundary locked gate, jump fence OK to station. 
WGS84 420947 .81072S 14644 09.67078N EI Ht.769.248m 
AGD66 478081.77E 5331878.26~ ortb lIt 769.75m 

Artburs Flume Rd.: via Poatina HEC locked gate, Todd canal. 
Soloflml 
WGS84 
AMG66 Zone 55 

4159 36.48525S 14649 22.03016N EI lit 1071.57 
485210.048E 5350751.06N ortho ht. 1071.35m 

Poatina Highway:solopbwy main road, west side clearing 
WGS84 4155 26.54386S 146 51 13.38015N EI ht 1147.82m 
AMG66 Zone55 487758.73E 5358464.33N ortho ht. 1147.47m 

Artbur's Lake: (soloals) public access track, logging area 
WGS84 4203 10.71334S 14654 53.48169N EI Ht 945.25m 
AMG66 Zone55 492842.36E 5344155.66N 945.35m 

Ripple: Great Lakes highway west side. 
(GL902) WGS84 4203 07.80252S 14650 45.13004N E Ht. 888.648 
AGD66 487133.67E 5344237.46N 0 Ht. 888.68 

Bakers Tier: (baktOl ) via locked gate and Forestry Tasmania master key. 
WGS84 4207 53.09591S 14654 14.31348N ElIt 933.251 
AMG66 Zone 55 49195L846E 5335445.565N orth Ht. 933.662 

Waddamana area: 
ZigZag: Corner of steep zig-zag road section, inside fence line. 
wadsol1:991000 
WGS84 
AMG66 Zone 55 

4209 59.92689S 146 45 39.66844N EI Ht 696.449 
480147.89E 5331510.66N 0 ht. 696.99 

Diatierl: via locked gate and Forestry Tasmania master key. 
WGS84 4209 04.24513S 146 49 42.78962N E lIt. 833.649 
AMG66 Zone55 485722.771': 5333241.42N 0 lit. 834.14m 

WadRoadl: main dirt road, by fence. 
WGS84 4211 45.2394S 146 SO 52.5375N E Ht 638.420m 
AMG66 Zone55 487332.353E 5328279.044m 0 Ht. 639.164m 

Solo Geophysj;:s & CO 3A Mclnncs Stree! Ridley ton, South Australia 5006 Tel 0883468277: email sologeopl1ysics@aoLcom 
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GP5 BA5E LOCATION5 AMG66 Zone55 
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Distribution ofRTK-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 se lf 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 aniving back late from a long survey day. 

Gravity control was canied to Bronte Park from Hobart airpolt 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 fi'om the State data base and initially GPS 
base STl084 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 
ten-ain . 

General road access in the area was good, and surveying nearby to a highway required 
caution and use of safety clothing and warning lights on smvey 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 th March and ended the 17th of June. The locks restrict poachers 
accessing these properties however they are still frequent in these areas and safety is of 
concern 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 fums on private lands where 
additional keys were required. Master keys opened all non private lands and were of 
convenience to the survey. 
Locating plivate owners and acquiling 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 

Solo Geophysics & Co 3A Mcinnes Street Ridley ton, South AustraJia 5006 Tel: 08 83468277 : email sologeophysics@lIol.com 
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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. 

- - 't 

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 plivate 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 infil!. 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 Selpentine 
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 eastern boom gate on 
Serpentine logging road, and via small track with obstructions to prevent access. 
The east side of the Ouse River valley on "Macclesfield" property needs some careful 
access to c leared areas. 
PaJ.t 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 Spling" also has access to this aJ.·ea on the eastem side of the liver. 
"The Ripple" property on Lake Highway access after deer season. 
"HalfMoon 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 ofPlimary Industries and Resources Tasmania. 

Data records on disc. 
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DATA ACQUISITION: 
Control Data: 

• All raw GPS survey controls are acquired in GDA94 datum (WGS84) and 
transfonned in real time to survey grid references to AMG66 Zone 55 using the 
Tasmanian AGD66 transfonnation and geoid files. 

• All map presentation is AMG66 zone 55 datum, 
• All time references fur gravity are EST, or UTM plus 10 hours after May 5th

, 

• All height references are AHD 

RTK GPS Base stations: 
• See base locations 

Gravity Base station: 
• See 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 SOOm intervals for data records, 
• Topography in the area ranged from 600m to I J OOm and required accessing 

numerous suitable high areas for the radio GPS link, 
• The base RTK GPS was set to automatic on three day cycles between battery 

changes to give more time to the survey, 
• Additional RTK was gained by a mobile radio repeater link. 
• Some overhanging dense foliage areas on roads were levelled by opticalleve! due 

to poor satellite coverage. 
.. The survey crew were equipped with reflective clothing and a vehicle with 

flashing beacons fur advance traffic warning of survey crew when on roads and 
tracks, 

.. No incidents or accidents occurred during this survey period. 
Optical Levelling: 

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

.. Levelled from nearest valid RTK GPS elevation 

.. GPS horizontal still accurate for station location. 

.. GPS positioning at gravity station was recorded the GPS memory in 
GDA94 datum as raw data in addition to real time display in AMG66 zone55, 

.. This data was then transfonned again to the required datum and transferred to a 
memory card for computer access, 

.. Fonnat was Station ID, Easting, Northing, Elevation, and satellite elevation 
position elTor 10 O,05m 

.. Elevations not available by RTK GPS were calculated from optical level data 
using standard back site fore sight method fium known to unknown heighl and 
transfelTed to the GPS 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 intelvals along all accessed 
tracks unless intetrupted by lack of satellite access. 

• All field stations were given a unique six figure ID commencing with 100000 
• The first rwo digits identified RTK GPS base station. 
• This was reduced to a four digit number by request, the last survey number being 

190 I 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 ten-ain 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 sUlvey 

progress . 

GPS Data Processing: 
• Each sUlvey 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 disp lay in 
AMG66 zone55. 

• Final AHD elevations were delived by using a standard ellipsoid to geoid file 
produced for the local area fi'om Auslig tables. 

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

• Fonnat was Station ID, Easting, NOlthing, Elevation, and satellite elevation 
position en-or to 0.05m 

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

Optical levelling Processing: 
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• Elevations calculated from nearest valid RTK GPS slation 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 
• These calculated elevation values were entered into the GPS data file. 

Gravity Data Processing: 
• All gravity stations were a unique six ID 
• Gravity data was recorded in loops fi'om a control the field measurement 

being a relative gravity measurement referenced to the base station controL 
• Bronte house base and an additional tie to Bronte base station each day was used 

for data control. Regional tie points were used checks, 
• Gravity data was recorded at eaeh station in instrument divisions. 
• The time 0 f measuremell1 was recorded in daylight saving until ApJiI 12th 

and EST from May Sn, to end of survey. 
• All tidal corrections referenced UTM plus 10 hours, 
• A Solo program combined the common GPS point ID to the gravity station point 

ID as these were stored in two separate instruments, 
• This data set was then processed to produce a tidal corrected data set of 

instrument readings to check repeatability of stations before further processing. 
• Longmans' fonnulae was used for the calculation of tidal changes at the local 

time and location. 

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

CLIENT: Great Southland Minerals 
AREA: Bronte Park Tasmania 
GRID: Brontie Park 
BASE # 0 I;GRAVlTY:9802094.100;EAST=xxxxxx ;NORTH=xxxxxxx : Bronte house 
BASE # 02;ORA VlTY:9802095,600;EAST=xxxxxx ;NORTH=xxxxxxx : Bronte Base 
BASE # 08;GRA VlTY:9804370.200;EAST=xxxxxx ;NORTH=xxxxxxx : Hobart Obs 
BASE # 09;GRA VlTY:9804483.500;EAST=xxxxxx ;NORTH=xxxxxxx ' Hobart J\F CPk 
LAST BASE 
LOOP47 ;METER:556;DATE:030407 ;OPERA TOR:B ,RAU 
LINE L 
LINE L 
000000,00 OOOOOOOOL 3725.68 723 000.00 93 -.084 01 3725.60 
******.** *******.** 3725_68 724 ***.** 93 ~.086 100001 3725.59 
******.** *******.** 3725.68 800 ***.** 93 -.086100001 3725.59 
457742,785334623,733725,84 807 676.00 93 -.086 100032 3725.75 
487544.015359066.92 3609.41 9501168.2893 -,054191270360936 
487412.885359814.513607.36 957 1174.94 93 -,047191271 3607.31 
487255.13 5360475,73 3610.15 10041157.50 93 ·.047191272 3610.10 
487246.925361264.513610.41 1015 1154 21 93 -040191273 361037 
486972575361812.253605.9610211177.7993 -,0401912743605,92 
486624.665362398.193603.11 10281183,74 93 ·,032 191275 3603,08 
48630779536299780360838 1046 115031 93 ·,025 191276 3608.35 
Fonnat: 

\Bronte house base station 

\ a check base, Bronte 
\field stations 

east, north. meter value, time, elevation) JuHan date1 tidal conection; station ID, udal corrected meter value. 
Note no GPS location for Bronte hOllse inside base. 
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• This final data set was processed to produce the following example result. 
• This ineludcs instrument drift at base, daily drift, latitude and Bouguer 

calculation. 
• The Observed 65 value is a drift eonceted tie to a base station with a recorded 

AGSO Isogal65 value. 
• The final calculations are derived by the standard AGSO 180ga165 fonnulae. 

peglD ANlGEst AMG·Nth Latitude Longitude Elvn Obscrved Theoretical 02.20 D1.30 02.40 D2.S0 Dl.61 
100001 MO 0.00 0.000000 0.000000 0.00 9S0209.40 978049.00 2160.402160.402160.402160.402160.40 
100001 0,00 0,00 0.000000 0.000000 0,00 980209.40 978049.00 1160.402160,402160A02160.402160AO 
100032 457742,785334623,73 42.139217 146.488642676.00 980209.56 980371,62 -15.77 ·18.60 -21.44 ~24,27 -29,09 
191270 487544.015359066.92 41.920108 146.8497861108.28 98009!.S8 980351.95 ·7.56 ·12.45 ·17.35 ·22.25 ·)0.57 
191271 487412.885359814.5J 41.913373 146.8482201174,94 980089.5J 98035!.35 -7.59 -J2.5t -l7.44 -22.36 -30.73 
191272 487255.135360475,7341.907415146.846332 U57,50 980092.33 980350.32 ~a.oo ~12.85 -17.70 -21.56 ·30,30 
191273 487246.92536!264.5141.90031O 146.846250 1154.21 980092.61 91$0350.18 -780 -12.64 -17.43 -22.31 -30.54 
19J274 4&6972.5753618(225 4L8-95373 146.8429551177.79 9S008~UO 980349.74 ..(,.77 -) L7C -t6Jt4 -21.58 ~2<t.<t7 
191275 4&6624.665362398.19 -4 U{90089 146.838174 1051 74 980055.22 980349.26 -788 -l2 55 -0.81 -12.77 -31.20 
191276 486307.79 536299'UID 41.8346151 146.834969 l; 5O.3! 980090.56 980348.78 -929 -14.1 I ··18.93 -23.75 -31.95 

• Only a Bouguer density of2.67 gms/cc was required to be calculated and 
terrain corrections for this survey are by consultant Dr. David Leahman. 

• Final consultant fonnat is then 

pegID AMGEst AJ\!!G·Nth Elvn D2.67 Ten 2,67Tcn 
1270 487544.015359066.92 1168.28 ·30.57 035 ·30.22 
1271 487412.885359814.51 1174.94 ·30.73 036 -30.37 
1272 487255.135360475.73 1157.50 ·30.80 037 ·30.43 
1273 487246.925361264.51 115421 ·30.54 034 -30.20 
1274 486972.575361812.25 ]]77.79 ·29m 038 ·29.59 
1275 486624.665362398.19 1 J83.74 ·31.20 0.43 -30.77 
1276 486307.795362997.80 1150Jl ·31.95 0.65 ·3130 

• Final archive data format for government files is then 
CLIENT: Great Southland Minerals 
AREA: Brome Park Tasmania 
AMG66 lONE=55 
Meter: Lacoste G556 CALIB.FAC'TOR lnjerval~ 1.01367 
Observed values are dri Ii COITected in Isogal65 mGals 
Operator: Solo GeophySICS April 2007 

pegID AMGEst AlvlG-Nth Elvn Observed Ten 
1270 487544.01535906692 1168.28 980091.58 035 
1271 487412.885359814.51 1174.94 980089.51 0.36 
1272 487255.13 5360475.73 1157.50 980092.33 037 
1273 487246.925361264.51 1154.21980092.610.34 
1274 486972.57536181225 1177.79 980088.100.38 
1275 486624.665362398.19 1183.74 980085.22 0.43 
1276 486307.795362997,80 115031 980090.560,65 

Sole, Geophy;,u.::s & Co 3A :-vlcInnes SlTeel Ridleyton, SQuth Australia 5006 Tel: 08 83463277: ema;1 ${}logeophysics@:mtcom 



Gravity contour map, coordinates AMG66 Zone55 

Highland Gravity Survey 2.67gms/cc terrain corrected May 2007 

Regional Gravity Ties February 2007: 

CL£ENT: Great Southland Minerals 
AREA: Hobart 
GRID: Highland Bases 
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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;GRA VITY:9804483.100;EAST=541258;NORTH=5256804 :airport car park 
LAST BASE 
LOOP:Ol ;METER:556;DATE:070207;OPERA TOR:B.RA U 
LINE Line 
LINE L 
000000.00000000009.3961.46 1152 000.00 40 -.015 09 3961.44 
541258.005256804.003961.46 1152 *** .** 40 -.015900001 3961.44980448.31 airport cJpk 
514752.005297743.003866.49 1321 * ••.• * 40 -.014900003 3866.48980352.03 Melton Mobray 
500531.005307366.003827.27 1352 ***.'* 40 -.013 900004 3827.26980312.28 BothwcU 
494750.005320911.003784 .16 1416 * ••.•• 40 -.011 900005 3784.15980268.55 Waddamana T/O 
491236.005338613.003691.66 1443 •••. ** 40 -.010900006 3691.65980174.78 Stepps T/O 
485143.945346832.793668.49 1503 918.88 40 -.009900007 3668.48980151.29 Open area 
492842.355344155.673648.30 1526 945.36 40 -.009900008 3648.29980130.83 Gate Flintstone 
473136.825352174.043629.65 15571056.3440 -.011 900009 3629.64980111.92 Great Lakes Hotel 
472625.895361169.623628.43 16181053.72 40 -.012 900010 3628.42980110.69 Liawanie 
457742.785334623.733725.94 1724 676.00 40 -.022 900011 3725.92980209.52 Bronte 
457592.575331275.163730.07 1736 674.23 40 -.022 900012 3730.05980213.71 ST7614 RM3 
455248.005316734.003800.87 1806 *** .** 40 -.028900013 3800.84980285.49 Tungatina Mem 
459655.005308224.003833.40 1828 ' **.** 40 -.035900014 3833.36980318.45 Wayatinah Assem 
471957.005301222.003845.04 1850 *** .*' 40 -.038900015 3845.00980330.25 Strickland T/O 
475968.005296295.003878.59 1905 '*'.w, 40 -.042900016 3878.55980364.26 Ouse hydrant 
500531.005307366.003827.34 1945 •••.• * 40 -.054900004 3827.29980312.30 BothweU 
514752.005297743.003866.57 2007 '**.** 40 -.057900003 3866.51980352.06 Melton Mobray 
541258.005256804.003961.52 2118 •••.•• 40 -.071 900001 3961.45980448.31 airport car park 
999999.99000000009.3961.52 2119 000.00 40 -.071 09 3961.45 

E1evations are from Lcica RTK surveyed stations, others are Garmin GPS no RTK 

Hobart airport: Melton Mobray: 

Botbwell: Waddamana TfOff 
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Liawanie: Lake Augusta T /Off Bronte Park 
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Strickland T /Off Ouse: 
~-~~ 
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RECORDING PARAMETERSIGSLM 

Vibroseis Source 

Acquisition Type: 

Energy Source: 

Vibrator Point Interval: 
Vibrator Array: 
Vibrator Array Location: 

Receivers: 
Receiver Interval: 
Receiver Array: 
Receiver Array Location: 

Sweep Length: 
Number of Sweeps: 

Sweep Type: 
Sweep Frequencies: 
Sweep Taper: 
Sweep Energy per Km: 

Sweep Control: 
Accelerometers: 
Similarity System: 
Peak Force: 
Hold Down Weight: 
Vibrator Drive Level: 
Phase Lock: 

No. of Channels: 
Spread Geometry: 
Maximum Offset: 

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

Sercel388 - 24 Bit Telemetry System 

3 )( Input-Output 42,OOOlb Peak Force 
6x6 Truck mounted Vibrators Online 
20 metres 
15 m Pad-Pad I No Moveups 
Centred on Station Pegs (Centred at SP 100) 

12 x 10Hz SM24 Geophones I Group 
20 metres 
20 metres (12 phones with 1.67m phone spacing) 
Centred between Stations (Centered at 100.5) 

12 sec Sweeps 
2 x 12 second sweeps! VP 

Monosweep 
6-140 HZ 
200 msec Taper 
1200 seclkm or 800 seclkm (see GSLM) 

Pelion Advance 2 Model 5 
Pelton M5 High Perfomnance 
Pelton VIBRA-SIG 
44,0001bs 
44,2001bs 
Force Control On - 80% Peak Force 
Ground Force Phase Lock 

300 Channels 
Symmetric Split Spread 
2990 - 10 - 0 - 10 - 2990 metres 

150 Fold with 10m CDP interval 
6.0 seconds 
2 milliseconds 
2 milliseconds 

D 
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G.SLM 
2007 MIENA HIGHLANDS 20 SEISMIC SURVEY- FINAL RePORT 

1.0 INTRODUCTION 

Terrex Seismic was cDntracted by G.S.L.M to conduct the Miena Highlands 2D Seismic Survey in 

Tasmania, The crew mobilised Dn the 28th Df March to Miena frDm the Zeahan Zinc prospect. 

Testing and acquisition cDmmenced on the same day and the program was completed on the 3,d 

of May 2007. 

1.1 GEOGRAPHICAL ARI::A 

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 Great Lake. 

Lines consist ofTB02b - AA1, BJ, AA2, BN, BD1. 8M, BZ. BQ, HA, HB, He. BS and BD2. 

Line length changes were made throughout the program with some shortened and some 

lengthened to compensate for tie-ins to existing lines and prevent duplication of data. 

Changes: TB02B-AA2: 2250.5 -1776.5 

TB02B-BN: 1810.5 -1153.5 

TB02B-BD2: 2892.5 -1530.5 

Total Area: Miena Highlands - 270.761) kms 

Line conditions in the Miena Highlands 
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G.S.l.M 
2007 MIENA HIGHLANDS 2D SEISMIC SURVEY- FINAL REPORT 

1.2 WEATHER 

Throughout the acquisition period, the weather was predominantly dry and cool although 20.5 

hours of downtime was recorded due to wet weather. 

1.3 LOGISTICS 

All recording equipment and vehicles were mobilised from Zeehan in western Tasmania by 

Terrex personnel. 

Access to the lines was via local roads, recording lines and farm tracks. 

Accommodation and meals for Terrex personnel and traffic controllers was provided by the Great 

Lakes Hotel at Miena, The Lodge at Miena, the Tiger Hut at Uaweeni and the Bronte Park Village 

at Bronte Park. 

Fuel for all vehicles was supplied by Great Lakes Service Station in Miena, Bronte Park Shop at 

the Bronte Park Village and the B.P Service station in Quse. 

All other logistics were supported out of Terrex Seismic Perth Office. 

Hemi 44 Vibrators in operation 

Pogo 5.foo 
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2007 MIENA HIGHLANDS 2D SEISMIC SURVEY- FINAL REPORT 

2.0 SURVEYING 

2.1 RANGING I CHAINING I SURVEYING 

Line chaining and survey for the entire program were completed by Dynamic Satelltte Surveys 

personnel from Yeppoon in Queensland. 

2.2 LINE CLEARING 

Line clearing was provided by local operators, contracted directly to G.S.LM. 

2.3 PERMITTING 

Permitting was carried out by Great South Land Minerals limited. 

Page 6 ofes 

I ' 

! 



" 

j , 
, i 

G.S.L.M 
2007 MIENA HIGHLANDS 2D SEISMIC SURVEY- FINAL REPORT 

3.0 RECORDING I PROCESSING 

GENERAL SURVEY DETAILS 

Survey; 
Project Code: 
Surface area; 
Receiver Lines: 
Source Lines: 

3.1 RECORDING PARAMETERS 

Vibroseis Source 

Acquisition Type: 

Energy Source: 

Vibrator Point Interval: 
Vibrator Array: 
Vibrator Array Location: 

Receivers: 
Receiver Interval: 
Receiver Array: 
Receiver Array Location: 

Sweep Length: 
Number of Sweeps: 

Sweep Type: 
Sweep Frequencies: 
Sweep Taper: 
Sweep Energy per Km: 

Sweep Control: 
Accelerometers: 
Similarity System: 
Peak Force: 
Hold Down Weight: 
Vibrator Drive Level: 
Phase Lock: 

No. of Channels: 
Spread Geometry: 
Maximum Offset: 

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

SEL 13/98 afld SEL 29/2005 

18 Lifles, 20 Metre Interval, 334.910 km. 
18 Lines, 20 Metre interval, 334.910 km. 

Sercel 388 - 24 Bit Telemetry System 

3 x Input-Output 42,0001b Peak Force 
6x6 Truck mounted Vibrators Online 
20 metres 
15 m Pad· Pad I No Moveups 
Centred on Station Pegs (Centred at SP 100) 

12 x 10Hz SM24 Geophones I Group 
20 metres 
20 metres (12 phones with 1.87m phone spacing) 
Centred between Stations (Centered at SP 100.5) 

12 sec Sweeps or 8 sec Sweeps (see GSLM) 
2 x 12 second sweeps I VP 
Or 2 x 8 second sweeps I VP (see GSLM) 
Monosweep 
6-140 HZ 
200 msec Taper 
1200 sec/km or 800 sec/km (see GSLM) 

Pelion Advance 2 Model 5 
Pelton M5 High Performance 
Petton VIBRA·SIG 
44,OOOlbs 
44,200Ibs 
Force Control On - 80% Peak Force 
Ground Force Phase Lock 

300 Channels 
Symmetric Split Spread 
2990 - 10 - 0 -10 - 2990 metres 

150 Fold with 10m COP interval 
6.0 seconds 
2 milliseconds 
2 milliseconds 
SEGD 
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3.2 RECORDING 

Traffic management formed a large part of daily operations on the Miena Highlands prospeat with 

most lines being surveyed along the road verge, A total of 13 personnel in 7 vehicles were used 

to control 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 bafteries and PSU boxes stolen on the 

7'" April and all tools from the vibrator service truck stolen on the night of the 13'" despite having a 

full time security guard on site. 

Line TB028-AA1 

Acquisition commenced on line TB02B-M 1 at station 1000,5 on the 28th March 2007 after the 

crew mobilised from Zeehan that same day and spread layout was completed. Production was 

completed on line M1 on the 1$\ April at station 2470.5. a total of 29.40 kilometres recorded 

including 100 skipped VP's due to proximity of dwellings, road culverts etc. 

Line T802B·8J 

Acquisition commenced on line TB02B-BJ at station 895.5 on the 2"d April 2007 and was 

completed two days later at station 1970.5, a total of 21.50 kilometres recorded including 3 

skipped VP's due to proximity of dwellings, road culverts etc. 

Line TB02B·AA2 

Acquisition commencecl on line TB02B·M2 at station 2250.5 on the 4'" April 2007 and was 

completed the following day at station 1776.5, a total of 9.48 kilometres recorded including 7 

skipped VP's due to proXimity of dwellings, road culverts etc. 

Line TB028-BN 

Acquisition commenced on line TB02B-BN at station 1810,5 on the 5 th April 2007 and was 

completed the following day at station 1153.5, a total of 13.14 kilometres recorded including 2 

skipped VP's due to proximity of dwellings. road culVerts etc. 

Line T802B·8D1 

Acquisition commenced on line T802B-BD1 at station 1746.5 on the 6'" April 2007 and was 

completed two days later at station 1000,5, a total of 14.92 kilometres recorded including 10 

skipped VP's due to proximity of dwellings, road culverts etc. 
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Line TB02B.BM 

Acquisifion commenced on line TB02B-BM at station 1000.5 on the 8th April 2007 and was 

completed on the 1zth April at Slalion 2395.5, a total of 27.90 kilometres recorded including 40 

sklpped VP's due to proximity of dwellings, road culverts etc. 

Line TB02B-BZ 

Acquisition commenced on line TB02B-BZ at station 1914.5 on the 12th April 2007 but was 

delayed due to logging operations on the line. The line crew recorded line BO then returned to 

line BZ on the 15th April to complete acquisition. Recording was completed on the 16'h April at 

stalion 950.5, a total of 19.28 kilometres recorded including 2 sklpped VP's due to proximity of 

dwellings, road culverts etc. 

Line TB02B·BQ 

Acquisition commenced on line TB02B-BO at station 995.5 on the 13·h April 2007 and was 

completed the following day at station 1634.5, a total of 12.78 kilometres recorded including 40 

skipped VP's due to proximity of dwellings, road culverts etc. 

Line TB02B-HA 

Acquisition commenced on line TB028-HA at station 1000.5 on the 17'h April 2007 and was 

completed two days later at station 1900.5, a total of 18.0 kilometres recorded including 11 

skipped VP's due to proximity of dwellings, road culverts etc. 

Line TB02B-HB 

Acquisition commenced on line TB02B-HB at station 1000.5 on the 19th April 2007 and was 

completed the following day at station 1503.5, a total of 10.06 kilometres recorded Including 4 

skipped VP's due to proximity of dwellings, road culverts etc. 

Line TB02B-HC 

Acquisition commenced on line TB028·HC at station 1900.5 on the 20th April 2007 and was 

completed two days later at station 1015.5, a total of 17.70 kilometres recorded including 6 

skipped VP's due to proximity of dwellings, road culverts etc, 

Line TB028·BS 

Acquisition commenced on line TB028-8S at station 1725.5 on the 23'" April 2007 and was 

completed two days later at station 1011.5, a total of 14.28 kilometres recorded including 5 

skipped VP's due to proximity of dwellings, road culverts etc. 
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Line TB02B-BH 

Acquisition commenced on line TB02B-BH at station 2855.5 on the 25'" April 2007 and was 

completed three days later 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-SD2 

Acquisition commenced on line T802B-8D2 at station 2791.5 on the 28'h April 2007, this line was 

merged with line BH, first production VP was recorded with full spread due t09 overlap with line 

BH. Line BD2 was completed on the 3'" May 2007 at station 1530.5, a total of 25.22 kilometres 

recorded including 110 skipped VP's due to proximity of dwellings, road culverts etc. One day of 

production was lost during the acquisition of line BD2 due to an incident involving the security 

personnel on site. A police investigation meant that no production was possible on the 1" May. 

For more detail concerning this incident please refer to the HSE End of contract Report. The 

completion of line BD2 represented the end of the Miena Highlands contract with a total of 270.76 

recorded. The line crew packed all equipment on the 4'" May and mobilised to Queenstown to 

cornpiete the Zeehan Zinc program. 
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3.3 PROCESSING 

All data 'A' class recording tapes where sent to Fugro Seismic Imaging, 69 Outram Street, west 

Perth for processing. 

Ali'S' class recording tapes where given to on-site client representatives to be returned to Hobart, 

Seismic Lines - Central Hinlhl" ="'- ~ ~'.l: 
and Thunderbolt RE?!;}iorlS 

, 4,:tt6.~?f~,~~' 
',,, , 
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APPENDIX A 

EQUIPMENT SPECIFICATIONS 

RECORDING EQUIPMENT 

SERCEL 388 - 24 Bit 3D Seismic Data Acquisition System 

Sun Monitor and Sun Spare 5 Computer 

<- OYO DFM 480 Plotter, UPS, LIM 
,. One (1) Sereel Real Time APM - Sweep Correlator 
~. Two (2) Fujitsu 3490 Tape Drives 

• One Hundred (100) SU6 Telemetry units (600 Channels) 
• Two Hundred (200) 3 TIO Seismic Cables (600 Channels) 
• Sixteen (16) Sereel PSUs and Four (4) Sereel CSUs 
• Six (6) CSU Pateh Cables 
• Twenty (20) Battery case power Cords 
• Forty (40) Batteries for SU6 Units 
• One (1) Sereel Handheld Cable Testers 
• Four (4) Sercel Battery Chargers 

Pelton Vibra Sig Real Time Similarity System 
One (1) 10 metre 6 D8 Boost High Gain Antenna on Recording Truck 
Sensor SM24 10Hz High Specification Geophones 
One Thousand (1000) Geophone strings with 6 ph/group 
(500 Channels with 12 phones/group) 
One (1) Sensor SMT100 Geophone Tester 

Note: Terrex Seismic warrants that 90% of equipment will be used in field and up to 10% 
may be undergoing repair and maintenance. 

SOURCE EQUIPMENT 

<- Four (4) HEMI 44 6)(6 Truck mounted Vibrators 
Peak force is 44,OOOlbs per Vibe and 
HOld-Down weight is 44,2001bs per Vibe 

<. Four (4) Pelton Advance 2 Model 5 Vibrator Control Electronics 
One (1) Pelton Encoder Sweep Generator for Recorder 
Three (3) operating Online and One (1) on Standby 
Electronics are capable of Trade Marked Varisweep 
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I 
APPENDIX B 

, 1 

I VEHICLE EQUIPMENT LIST 

! 1 Land Cruiser 100 Series ! Front Crew 1 eWF 930 
~2~~L=an~d~c~ru=l=se~r~1~oo~s~.=r~i.~s-----~I--~B~.~Ck~C~r=~=----+-------~1~B~Y~K~1~63~----·'---

i 3 Land CruIser 100 Serjes ! Vlbe Crew 1CCL 562: 
~~~==~~~--~~. 

4 Land CruiserTray Back I TlShoo\er --+ ____ -:c3::02':.J.,.C":O":--___ -I 
~5~tl~~=n~d.,.G~r=ui=w~r~T~rn~o=?~C=.r~rl=er~--_4--=A=m=b=uI=.n~~=--~ 1FCZ129 

6 I Land Gruis.rTroy Back I Cabla Truck 1eET 468 

7 Land Cruiser Tray Back Cable Truck 1BSJ 242 

8 I Land Cruiser Tray Baak I Line Boss 1BRJ 753 

9 : land Cruiser Tray Back Jug Ute 1BHD 550 

! 10 i land Cruiser Tray Back Jug Ute 18EK496 
~~~~~~~==~----~--~~~~----~------~~~~----_1 

11 Nissan Tray Back Mechanics Ule 176 JNA 

I 12 NiBsan Tray Sack I Supply i 175 JNA 

20 Iniemalional Paystar I Vibrator ! 372 JCN (OLD) 

21 Intomational PaySlar Vibrator 373 JCN (OLD) 

22 InternaUonal Paystar Vibrator I 374 JCN (OLO) 

23 International Pa)'$tar Vibr;ltor 375 JCN {OLD} 

24 : International payst<lr _____ -+ __ -;;_Vib,,';=ra.::;!::o:.' -:-__ + ____ -=S"76::-J"'C:;N'-{,,O:::L::DLl _____ I 
25 I,uzu FTS 700 SelVlce Truck 1ALU 225 
26 lzusu Mechanics Workshop 1CCC 561 

27 Izusu S1F Reoorder(388) 1CM 534 
28 International Pays1ar Spread Truck, 626-JAH 

29 , International Paystar Spread Truck 371 JCN 

. J 

Road work - Miena Highlands 
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APPENDIXC 

TAPE LISTING 
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APPENDIX D 

HSE POLICY and OH&S STANDARDS 

I 
• Site specific inductions I daily toolbox meetings I weekly safety meetings 

1 o Monthly section head meetings 

i 

I • Personal protective equipment 

I , • Traffic Management Safety , 

1 
o VHF I UHF I HF communications 

• Vehicle emergency equipment 

I 
• Random drug and alcohol tests 

I. 

Typical road conditions faced by line crew in the Highlands 
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TERREX SEISMIC HEALTH, SAFETY AND El\'VIRONMENT POLICY 

Terrex Seismic is an Exploration Contractor involved in Seismic Acquisition to the Oil, Gas and 
Minerallndustties. 

Our Commitments 

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

o Assisting all of our employees and contractors to meet their HSE obligations. 
o Establish and implement an HSE Management System and Operational Plans at all 

levels of the Company. 
• Education and training of all of our Employees in HSE Systems, Procedures, Risk 

Assessment and Risk Minimization. 
o Ongoing evaluation and modification of all of our HSE Management Systems, 

Procedures and Plans in order to ensure a consistent improvement in the establishment 
of a safe, healthy and environmentally sound workplace. 

o Ensure all of our HSE Systems are in accordance with the relevant legislation and 
requirements of Clients and Government Bodies. 

Our Goal 

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

Our Systems 

o Management shall provide a Visible, personal involvement in all aspects of HSE, and 
through their actions create a culture that facilitates employee HSE involvement. 
Management shall make available the appropriate resources to carry out all manner of 
HSE. 

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

o Organizational responsibilities shall be defined and lne necessary resources provided 
to achieve HSE objectives 

o Management shall continuously evaluate the HSE risks to the employees, clients and 
environment. Comprehensive risk assessment provides the necessary information in 
order to take action to reduce the risk to our operations . 

• HSE snail be integrated in the design, development and delivery of ali services. This 
includes planning for existing operations, managing change and developing emergency 
response measures. 

Each employee has a personal responsibility to comply with this policy and contribute towards 
its implemerrtation. Management holds the responsibility to communicate the requirements of 
this policy to all our employees, contractors and visitors and to involve them in its 
implementation. 
Breaen of this policy will be taken very seriously and may involve disciplinary acfion. 

Stephen P. C. Tobin 
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END OF CONTRACT HSE SUMMARY 
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Health Safety &. Environment 
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Tasmania Basin 20 

19th Mar- 7th May 2007 

Great South Land Miner0!s Ltd 
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2007 MIENA HIGHLANDS 20 SEISMIC SURVEY- FINAL REPORT 

I 
APPENDIXF 

PERSONNEL - CREW LIST 

. -"," •• , . . "',",' -"".-.-.~ .'- . , •. ',' .! \ •. 

>P6!iitii'ii;;.' ' •. "(;ii:';·"Naii1~.\{''':' 
, Darren Rea 

1~~~~~ __ ~Jo~n~T~u~r~ne~r~ ____ -4 

HSE Advisor ' Ra mond Auckram 
, 

Observer I Peter Wakeham 

, Cable I Geophone I 
! Re air ' Scott Fadian 

Colin Sharman 

I Vibe 00 (1) i Dean Kin!lston , 

.. Vibe Op (2) Allan Tuite 

i Vibe 02 (3) CraiQ Walters , 
Vibe Op (4) June Harland ! 

... -

Line Boss Daryn Bishoff , 

TIShooier Bryan NQslai I 

Line Crew F raocis Alcala 

, Line Crew Peter Bell 

LLine Crew Charles Glen 

..!Jne Crew ZaacChase 

Line Crew Eileen Collom 

, Line Crew I Daniel Dowling , 

Line Crew • Simon McCollin 

.. Line Crew Greg McLeod 

Line Crew Mitchell Roll 

Line Crew Dion Watly i 

Line Crew Andrew Moody 

UneCrew Liiam Shuttleworth i 

Line Grew : Madeleine Mitchell I 

, UneCrew Steve Zimmerman i 

Line Crew Simon Shields I 

, Line Crew Darren Spinks 
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G.S.L.M 
2007 MIENA HIGHLANDS 2D SEISMIC SURVEY- FINAL REPORT 

PERSONNEL - CREW NUMBERS 

1,/( , 1'6sitori}i ; ;~~ ... ; NuWibefS, • 
Crew Manager 1 , 

HSEAdvisor 1 I 
Observer 1 ! 

Cable I ! 

Geophone Repair 1 
VlbeTech 1 
VibeOp 4 
Line Boss 1 
T/Shooler 1 
Line Crew 16 
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APPENDIX G 
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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 saJUe parameters as 
previously. The 2006 line was taken directly from DMO CDP gathers. 

Line CDP Range 

TB02-BA 2300-3000 

TBOI-PB 5650-6350 

TBOI-TD 1-600 

Personnel 

Fugro Seismic Imaging Pty Ltd 
Mark Brailey Land Processing Manager 

GSLM 
Diego Gonzalez Geologist 
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2 BACKGROUND 
11 is known that reflection coefficient at an interface varies with angle of iI.cidence. 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 III an lllcrease in reflection coefficient 
or amplitude with angle of incidence. 

Fugro Seismic Imaging (F.S.l.) AVO analysis is applied usi ng the Shuey Approximation . A 
velocity function is used to calculate the angle of incidence at each layer boundary illld then 
interpolated to produce the illlgie of incidence at each time sample and offset. A robust linear 
regression is used to calculate the llllercept and gradient of the amplitudes at each time sillnple 
(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 mill.y others are possible. 

Delta Rp 
This method is based on the concept of cross plotting AVO measurements. Data input to the 
cross plot are Rp (or Intercept) and the Gradient measurement from the seismic gathers . The 
F.S.I. algorithm calculates a lithological trend from the Rp and Gradient data. This trend 
represents the average response of brine-filled rocks iI. ~.e illlalysis 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 illlOmalous reflectivity and ~,e trend. The top 
of a class III hydrocarbon salurated sillld unit is displayed as a trough, whereas the base is a 
peak. All anomalous points to the left of the lithological trend in the cross-plot are negative 
numbers (trough) while all illlOmalous points to the right of the lithological trend are positive 
(peak). 

Intercept, Gradient and Prorluct 
I represents intercept, which is the zero offset reflection coefficient and G represents gradient, 
which is essentially the change in amplitnde with offset at any particular time sample within a 
COP gather. The product of these two attributes tends to gi ve the largest anomalies at the top 
and base of gas sands with low acoustic impedance (class III). This lIonnally serves to highlight 
events in the COP gather with either high intercepts, high gradients, or both. The calculation 
uses the sign of both the intercept and gradient as ~,e sign of the product is used in ~.e 
interpretation of the results . 
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3 PROCESSING SEQUENCE DIAGRAM 
FROM DMO GATHERS 

I 
DESPIKE 

I 
NMO CORRECTION 

I 
MUTE 

I 
F-K FILTER 

I 
OSTRANDER MIX 

I 
SCALING 

I 
FLOATING DATUM TO FINAL DATUM 

I 
A YO ANAL YSIS 

i iHIIICllliCi 2()()7 fl'O Ai/II /r,lis R"l'u/"I -' 



4 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 posl-OMO 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. 

4.2 NMO CORRECTION 

Oix fourth order NMO correction was performed using the final velocity fWlctions. 

4.3 MUTE 

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

4.4 F-KFILTER 

An F-K filter was applied to the COP gathers to remOve dipping noise using a 5 ms/trace cut. 

4.5 OSTRANDER MIX 

A 1-2-1 mix of the data was applied in d,e offset and COP 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 fmal seismic reference component of the statics was applied prior to stack. 
This corrects the data from floating datum to a final datum at sea level. New time origin: -500 
ms (TE02-EA) and -700 ms (TEOI-PE and TEOI-TO) 

4.8 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 incidence distribution from line 
TBOI-TO can be seen below (where every division equates to 5 degrees) . 

T(JsJ1taoiu 200 j ,1 va : J /}([~\ ' \ i\' R"IU)I"l 6 
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5 OBSERVATIONS 

Line TBOI-PB: 

On this line various flat spots were visible on the final migration. The gradient stack highlights 
mllch of the region exhibiting these flat spots, so much dlat it is difficult to identify the truly 
anomalolls areas .. However, some of Ule stronger gradient responses also coincide with a strong 
intercept, Delta Rp and product stack anomaly. eg CDP 5960 at 1800 ID S. The Delta Rp 
response of the upper anomalies (around 1700-1900 illS) are stonger U,an those below (2100-
2400 ill S). The product stack contains anomlies but not of the expected polarity for a typical low 
inpedance gas sand, which would be distulguished 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 anomalolls behaviour at 
1800 mS is clear. But (he manner of amplitude change with offset is not consistent. 

~ - ---- ---' . .-~-~~.- . 
l'I aoo-o '"" ~ _ _ !,toO .. J'_ 

~ '" ~ ~ ~ E\ ~ "'--_ -~, ... \ . ~ 

rI~ .... "' _..uo.Jo._ ,,-....~~_ .. , .. _ ~..o.-..Jl&'_ ..... ~ ... -"-I.Ai .. -#_pJ.,._ JI_..., ..... " .. 
... ·J'''_'~ LoII .... r.: _ _ lllX'IIt 

Fig"re 2 : Line TBOI-PB Intercepl stack. 



[ 
.... '= ." 

• 

. '-'~------~--------~----~---

---

"-.so,.." " .. ""~.l."'_ ~~_ ....a,,~,;: ... "_-.J5I..JroJ _ I.' __ .·NJI~ ."._ .... 'X~ .... 

,~ e-' ; " ,~' 

'UII __ llO ... k ___ ..JKl ,.~ 

.. , ~?! ",rr ('!" 

. 
~ 

~ 

.. ~ " ..! 

-

hgllre 3· Line THO I -PH Gradient stack. 

!.:or "': 

---. 

ton' , t:l," ~'r It',-

~ 

rI' -..;, ....... -1 __ "I~_ S''''~ __ .L~ ... 11-.10')"""_ ~ __ ... ,, -.IlI .. h." #-..u._ 
................. 'M_J~_I_.:J 

Figure 4 : Line TBOJ -PB Delta Rp stack. 

r ''It ... 

". "" 

---
" 

9 



[ 

[ 

... " .. 
"1' '"" I P f.' , , 

1 -

" ' : I' ,' V' . .~ :,t.!" . . ., "., , 

,,--~------~---------------------------------------------------. 

; 

• -' • 
~ _.lJ~_ ..... # _.#1'0 ...... . ~ .. " r'~ 1 --.. ___ # ___ .... -I _;:,it ... • ~_ 

...... a .. __ ' __ ~_ 

figure 5 . Line TBOl-PH Product stack. 

QO 

t 
i 

figure 6: Line TBOl,PH CDP gather 5960. 

I ii 



j 

Line TBOl-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 alllpltiudes 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 zoue at about 2900-3000 ms. This corresponds 
to the strong blue events on the product stack. The Delta Rp stack doesn't really corroborate Ule 
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 this event is more anomalous. There is also a strong 
Delta Rp response at 2400 ms. But the CDP gather (CDP 135) at this time is not convincing. 
On other CDP gathers (l00 and 185) the reason for the high gradient response is event with 
high amplitudes coming out at the far offsets. 
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Line TB02-BA: 

The gradient stack below suggests some minor local anomalies around the top of ti,e main 
structure at about 1100 ms. In particular at COP 2560 1070 ms there is a Gradient and Product 
stack anomaly which corresponds to an event on ti,e COP gather displaying a minor amplitude 
effect. The Delta Rp is effectively silent and the Product stack shows the same response as on 
the otl,er lines. 
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6 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 energy via migration. The COP gather 
conditioning prior to AVO analysis is essentially designed to address some of these concems 
by improving the signal-to-noise ratio. 

Due to the lack of well information: 
1) we CaImot confirm the polarity of the data. 
2) we CaImot determine the expected AVO response (ie. calibrate the AVO). 

Note that the timing (TWT) on all di splays assume the time of first sample is 0 ms. Dependng 
on which line is being considered this might compare to -SOOms ( TB02-BA) or -700 ms 
(TBOI-PB,TO). 

The gradient stack has been the most useful attribute for highlighting aIlOmalous zones. 
However, it CaIUlOt be used in isolation. It has been shown on gathers that sometimes the reason 
for the high gradient is not valid. When considered in combination with the other attributes aIld 
gathers more credibility can be asigned to the anomaly. The product stack did not provide any 
typical low impedance gas sand aIlOO1alies. But then tlus is a limestone reserevoir, overlain by 
saIldstone aIld siltstone. Without aIly well log data it is difficult to ascertaiu for sure, but the 
reservoir is perhaps more likely to be high impedance (hard saIld) . In this case the product stack 
is not indicative. The Delta Rp stack has supported other attributes aIld provided altemati ve 
anomalies, 

While the AVO aIlalysis has highlighted some aIlOmalous areas not a great deal CaIl be 
concluded aboul the nature of these aIlomalies. With so little detailed geological infomlation 
available it is impossible to detenuine the expected response from a particula r horizon and very 
difficult to reliably interpret aIly results. I suggest that aIly future AVO analysis needs to be 
1U0re targeted aIld involve logged well data . 
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7 APPENDIX I - DELTA Rp 
ANAVO INTERPRETATION PROCESS BASED ON Rp AND GRADIENT 

CROSSPLOTS 

THE CONCEPT 

F.S .1. has developed a method of AVO Analysis that is based on the concept of crossplotting 
AVO measurements. Data input to the cross plot are Rp (often called intercept) and the 
Gradient measurement from seismic gathers. The F.S.1. algorithm 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 
t.Rp calculation is the reflectivity separation between a data point with anomalous reflectivity 
and the trend. 

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

THE MEASUREMENT 

F.S.1. has designed a seismic processing flow to optimize the quality of gathers input to AVO 
analysis. 11,is processing (low includes pre-stack migration. The Rp (intercept) and Gradient 
are calculated for each time sample using F.S.I. ' s Robust Least Squares fitting technique. This 
allows statistical control;'l the measurement. The procedure is based Oil 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 theoretica l 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 5,000 to 12,000 ftlsec, 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 is 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 in a study interval is related to the gradient defmed 
in the AVO equations. The average change in Poisson's ratio for the brine-fi lled lithologic 
trend is zero, while the (Ao) term of the Shuey gradient expression is a constant. The i\Rp 
measurement is based on tbe derivation of this brine-filled lithologic trend. 

The F.S.I. AVO algorithm calculates the brine-filled lithologic trend for each seismic trace 
within design gates that vary spatially and in time. i\Rp 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 
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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: Standinq sweeps 

Sweeps per vp: 2 

r 
Sweep frequency: 6-140 Hz 

Sweep type: Linear 200 ms taper 

Vp interval: 20 m 

Recordinq system: Sercels sn 388 

I Record lenqth: 5 sec sweep + 6 sec listen 

Sample rate: 2 milliseconds 

Tape format: SEG-D 3490 zero phase 

Field filters: 6-140 Hz 

Data channels: 300 

Coverage: 150 fold 

Geophone type: SM4 10 Hz 

Geophone array: 12 in line over 18.3 m 

Element spacinq: 1.125 m 

Group interval: 20 m 

Split spread: 2990-1 O-vp-l 0-2990m 

11m 7 TlI\1HtllliOlt J I) P I 't1ft' \':\ ;flg Rel'f lrl 



3 SURVEY MAP 
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4 LINE SUMMARY 

CENTRAL HIGHLANDS 

line sp's 

TB02B-AA1 1000-2470 

TB02B-AA2 2250-1776 

TB02B-BD1 1746-1000 

TB02B-BD2 2791-1530 

TB02B-BH 2855-1 000 

TB02B-BJ 895-1970 

TB02B-BM 1000-2395 

TB02B-BN 1810-1340 

TB02B-BO 995-1634 

TB02B-B8 1725-1011 

TB02B-BZ 1914-950 

THUNDER BOX 

line sp's 

TB02B-HA 1000-1900 

TB02B-HB 1000-1503 

TB02B-HC 1900-1015 

ZEEHAN 

line sp's 

TB02B-ZA 1000-1864 

TB02B-ZB 1000-1000 

TB02B-ZC 1000-2002 

TB02B-ZD 900-1400 

TB02B-ZF 1000-1 570 

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 

r. 
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5 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 . 
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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 COP GATHER 

Shot records were sorted into common depth pOint gathers. 

Nominal fold ~ 150 COP 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 % 

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. 



r 

[ 

I 
r 

l 

6.7 FIRST PASS VELOCITY ANALYSIS 

First pass velocities were interpreted using Fugro's interactive velocity analyses 

program "MGIVA". Each analysis comprised a 20 COP 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 th e 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 COP using a weighted mix 

of stacked traces. Cross-correlations of the pilot trace with traces in the 

respective COP 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. 
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6.11 DMO 

Log stretch OMO using Hale algorithm. 

6.12 THIRD PASS VELOCITY ANALYSIS 

Third pass velocity analysis was performed on OMO 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 COP 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. 

6.17 COMMON DEPTH POINT STACK 

The traces within each common depth point gather were summed using 

l /root(N) stack compensation with 150 fold coverage and COP interval of 10m. 

II! 
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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) 

500 

1000 

Frequency (Hz) 

10 / 14 - 95/110 

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% 

1/ 
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7 PROCESSING SEQUENCE DIAGRAM 

TRANSCRI PTION 

I 
GAIN RECOVERY 

I 
PHASE CONVERSION 

I 
COP SORT 

I 
DECONVOLUTION 

I 
FLOATING DATUM CORRECTION 

I 
VELOCITY ANALYSIS ( 1" pass) 

I 
RESIDUAL STATICS ( 1" pass) 

I 
VELOCITY ANALYSIS ( 2"" pass) 

II 
RESIDUAL STATICS (2"" pass) 

I 
DMO 

I 
VELOCITY ANALYSIS ( 3Cd pass) 

I 
NMO CORRECTION 

I 
MUTE 

I 
PRE-STACK EQUALISATION 

I 
FLOATING DATUM TO FINAL DATUM 

I 
COP TRIM STATICS 

I 
COP STACK 

I 
SPECTRAL BALANCE 

I 
F.D. MIGRATION 

I 
BANDPASS FILTER 

I 
POST STACK SCALING 

Il 
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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: 

Vertical scale: 

9 ARCHIVES 

1 : 20,000 (50.8 traces per inch) 

5 cm/sec 

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) 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-bit) 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) refracto r vel 117-118 (16-bit) Sample interval 

189-192 (32-bit) SP number 

13 
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10 CONCLUSION 

Line TB02-B02 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 around 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 
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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 unli ke ly 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 
the chance that 
trapped. 

is predominantly pre-Tertiary, 
ear lier migrating hydrocarbo n s 

increasing 
would be 

Top of Ordovician structure as mapped is constrained to the 
west by the interpretation of Lines TB02b-BZ and TBOI-TD 
and to the east by the interpretation of Line TB02b-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 interpretati on of Line TB02b-AA ceases near its 
intersection with Line TB02b-BQ, the contouring to the 
south-east of the mapped culmination, beyond the 0 . 850 TNT 
contour, is not based on actual data. Thu s , it i s possible 
that the 0.850 TWT contour opens toward the south - east and 
that the structural high is a l so t o the south- east of where 
it is current l y 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 is 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 TB0 2 b-AA and 
TBOI-PB. Of concern is the sign ificance of the hi gh plateau 
t o the north of the mapped cU lmination. This unusually 
flat plateau i s about 250m higher than the proposed drill 
site . By simi lar logic to that above, such a high plateau 
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may indicate 
Per mian high, 
north. 

draping of the 
indicating that 

younger section over 
the structura l h igh i s 

a pre­
to the 

If a wel l must be drilled at the c urr ent proposed l ocat i on 
before additional seismi c data is avai lable, the potential 
up-dip hydrocarbon vo lume should be calcu l ated . 

Lastly, t he thickness of the sect ion below the Permian 
unconformity, as seen on the southern ends of Lines TB02b­
BZ and TB02b-AA, indicates that the To p Upper Limeston e 
Member, prognosed at 2,425m, may well have been buried t o 
more than 6, ~OOm. The e ffect of s uch burial depth should 
be taken into account in the estimation of reservoir 
parameters. 

M:1p proj~lon Dbtance from a control point to a polm Inside the grid: 5OO0m 
f;1u lt 

Figurel. Bellevue - TWT Map for Upper Limestone Member of 
the Gordon Group. 
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II. Thunderbolt Anticline 

A fair proportion of the structuring is pre-Tertiary. 

Top of Ordovician structure is likely to 
anticline, trending northwest-southeast, 
the northwest, from a structural high in 

be an elongate 
plunging toward 

the southeast. 

The southeastern high is constrained by the interpretation 
of Line TB02b-HC. A lesser structural high, mapped on Line 
TB02b-HA, near the intersection .with Line TB02b-HB, in 
conjunction with the deeper and almost flat nature of the 
same horizon on most of Line TB02b-HB, indicates that the 
strike of the structure may be to the east of Line TB02b­
HB. Figure 2. Thunderbolt - TWT Map for the Upper Limestone 
of the Gordon Group. 

~ M~P for Upper Limestone Member of the Gordon Group (late-Ordovician) ® 

Map projection distance from a control point to a point inside the grid: 5000m 
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Figure 2. Thunderbolt - TWT Map for the Upper Limestone of 
the Gordon Group. 



The structure is vlel1 constrained to the northeast by the 
incerpretation of Lines T30Zb-HA, TBOZb-HC and TBQZ-BA. 

However, aside from the area near the interpreted Iowan 
Line TB02-BA, the structural constraint to the southwest is 
more problematic. The Florentine Valley Syncline and its 
associated fault system most likely provides overall 
closure for the structure. Of most concern is the lack of 
data for the area to the southwest from becween the 
southwest end of Line TB02b-HC and che southern end of Line 
T302b-HB. 

If a well has to be drilled before additional seismic data 
is available, given the uncertainty of the structural 
interpretation, such a well should be targeted as close as 
possible to the crest of the high mapped on Line TB02b-HC. 

As the track on which Line TB02b-HC 11a5 acquired is 
unsuitable, the Line TBOZ-BA track 'Nill be used to 
transport tr.e drilling rig and equipment. The topographic 
map indicates a reasonably flat spur, extending cO the 
southeast, from near the intersection of Lines TB02-BA and 
TBOZb-HB. It may be possible to locate the 
accommodation/offices, material storage, tubular laydown 
racks, etc near the track but site the drilling rig toward 
the southeastern end of the spur. 

III. Stockwell Fault Block 

The structuring is mostly very young. There is insufficient 
seismic daca to interpret a closed structure. 

Geoffrey J. Hicks 
Geophysicist 

EKAL Limited 
Director 
Tel: +61 3 9809 4882 
Fax: +61 3 9923 6045 
11 St Andries Street, Camberwell 3124, 
Victoria, Australia 
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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 ·.[ospects are mapped in the GSLM's license area on onshore 
Tasmanian basin which could . i~ 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 defmed by seismic 
lines TB02b-BQ, TB02-BZ and TBOl-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 defmition of the prospect is limited to 
seismic line TB02b-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 ofthe 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 ofhydrocarbones in the Prospect area to fill the potential reservoirs. 

II. Bracknell Prospect 

This prospect is located on the northeast part of the license area (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 ofmature 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 thc Jurassic dolerites and underlying 
Permian sequences, consisting of reservoirs and mature source rocks, at an approximate depth 
of about 1800m. 

III. Thunderbolt Prospect 

This prospect is located on the centre western part of the license area near the major western 
fold and thrust beh 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 entrapment 
in this prospect area. Complicated as it may be with respect to its subsurfuce 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 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. 

IV. Tunbridge Pl"Ospect {Butler Rise} 

This prospect is located in the centre eastern part 0 f the license area and is identified by a 
seismic line running in east-west direction. Therefure, 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 tmderlying 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, Bracknell would be 1, Bellevue 
2nd, Thunderbolt 3rd and Tunbridge would be 4th. 

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

Dr. SUleyman Turgut 
Geophysicist 
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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 TB01-PB, TB01-TD, TB01 -TI and by TB02b-BQ, TB02b-BZ and TB02b-AA1 (las1 three lines accuired in early 2007). 

The structure is approximately 6 km (19685 n) wide and at least 15 km (49212 n) long, plunging at approximately 5° lowards 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 hydrocarbon traps in both the hanging wall and 

footwalls (Figure B, 9, 10 and 11 ). 

Figure 1: Topography Map - Bellevue Anticline. 

location 01 the optimal drill site based on the conjunction of TWT Maps for the Permian and Ordovician Reservoirs 
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ECHO 

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

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 ai, 1994). 
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Figure 3: Gravity Map (Raw Boug~er Anqm Iy). Bellevue Structure - Central Highlands 

" • " 

Figure 4: Gravity Map (Residual Bouguer Anomaly), Bellevue Structure - Central Highlands 



Silurian and Ordovician horizons show symmetric anliclinal characteristics partly faulted on the flanks. As such anticlinal structural ion on 

prospect is limited to seismic line TB02b-BQ only and there is no nor1h-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 suppor1ing the seismic structural evidence of the prospect. The 

regional Permian unconformity has truncated par1 of the Silurio-Devonian strata on the top and ~n 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 prospect . 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. 

for Upper Limestone Member of the Gordon Group 
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Map projection Distan~e from a control point to a point inside the grid: 5000m 
Late Tertiary compressional fault 

running along the east shore of L"~. Echo 

FIgure 5: TWT Map for Upper Limestone Member of the Gordon Group (Late Ordoviclan)-

Bellevue Anticline based on change in seismic character and continuous strong reflectors 
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Figure 6: lWT Map for Lilley Group (Early Permian) . 

Bellevue Anticline based on change in seismic character and continuous strong reflectors 
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Bellevue Anticline 
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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 its up-dip location, 

i.e. crest of reseNoir structures identified on Figure 8 (TB02b~Ba) should be at a shallower depth here. Area indicated allows for the 

optimal positioning of the rig with respect to geological, logistical and operational considerations. 



IIn~n.'lnn along strike w NE) 

The Bellevue structure consists of large, anticlinal and fault structures both within the Wurawina and Parmeener Supergroups. The 

Parmeener Supergroup (inducing dolerite) extends to O.2sec below surface (about 1200 metres). Key reservoirs at Belleveu indude the , 
Early Permian Liffey Group sandstones at approximately 820 metres, and the Upper and Lower Ordovician limestones of the Gordon 

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

The Gordon Group is likely to be karst , immediately beneath the base of the Permian Unconformity, rotated fault blocks of Gordon 

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 01 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 concomitant with the intrusion of dolerite in the Early Jurassic and resulting in nonnal, reverse and strike-slip movement, and the 

second in the Tertiary resulting in down to the east, normal faulting. 



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

Possible Direct Hydrocarbon Indicators (OHI'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~) and 4440 m (14567~) below the surtace. 



Figure 10: TB01-TD, plu.nge ol,the',~ellev~ Anticline (looking along strike - NE) 

Figure 11: TB02b BZ, plunge of the Bellevue Anticline (looking along strike - NE) 



DRILL HOLE: 

LOCATION: 

STRUCTURE: 

RESERVOIRS: 

Triassic Reservoir: 

Permian Reservoirs: 

Silurian .. Devonian Reservoir: 

Ordovician Reservoirs (Gordon Group): 

Upper Limestone Member 

Lower Limestone Member: 

SEAL: 

SOURCE: 

FAULTS: 

Reservoir Volume as US Barrels (BOE) 

(Monte CarJo calculation of potential, 

undiscovered prospective resources) 

BV#lA 

4- way closure defined by TB02b-BO, TB01-TD, TB01-PEl and TB02b-BZ. 

469830 mE; 5 338 600mN 

Primary Target - Hanging wall anticline - 2 targets based on DHI's, Secondary 
Target: Footwall 

Triassic Unit, Permian Formations, Reelal Limestone and vuggy porosity in Upper 
and Lower Limestone Member of the OrdoviCian Gordon Group 

Unit 2 Depth -300 m (984ft) 

Pay zone - 25m (82ft) ; Porosity -10% 

Unil1 Depth - 400 m (13121t) 

Pay zone - 10m (32ft); PorOSity -10% 

Palmer" Garcia Sandstone Depth 550 m (1804"11),& 850m (2132ft) 

Liffey Group 

Crotty Quartzite 

Pay"~"ne - 3a''in,(9EHt), Porosity -10% 

2;~bm (7;fll~) 
Piii!:,,)"e - 20 m (6611), Porosity - 10% 

'\->< ,;:~ 

Depth - 2;flji5Z;;;'(7gti~;U). (Cal;~ated using an average seismic velocity of 5000m/s tor 
the FotUJo?tlohs, enco'Jhter~:d)--i-~ 

'\;"- '-'/ '.%-

Lang]!, -1'50POm"49i~212 tt), Width at closure - 6000 m (19 685 It) @ max thiclmess 01 
, hor;zontatremictoriL<-'Y 

.~ Pay zone: .. 250 m (820 It) @ max thickness 01 horizontal rellectors, Porosity -8% 
---;;'-;,_.:_>-:,-,\" -'-;,t, 
, Depth,~3570 m (11712 ft) (Calculated using an average seismic velocity of 5000mi. tor 
the~ For';;.tions encountered) 

length' 15000 m (49212 It), Width ot closure - 6000 m (19 685lt) @ max thiclmess of 
~'~orizontal reflectors. 

Pay zone: 250 m (820 U) @ max thickness 01 horizontal reflectors, Porosity -8% 

Eldon Group (SlIurlo·Devonlan shales), Jurassic dolerite 

Permian (Liffey Group, Ouamby Formation), Gordon Group (OrdOVician Limestone), 

Pre~Middle Jurassic, early and late Tertiary movement pose some risk to the 
integrity of the reservoir. 

283 million barrels (P90) 

620 million barrels (P50) 

1256 million barrels (P10) 

Ofsdllirrumlhis filP01 w"s; prodti<:ed lor educat:ng itl!t;resled lW1:es gfffl()tally Of! cnmpant lX(;9re$4, lr-fmmaFOfI cOfIlaifled is 001 il1eroeQ 10 be reliec vpcn lOT !he PVlpOS~ 01 irtllfesled pw110s making 
personal :inancla: cecizi011$. Wrilst :he tempsry aims 10 ei'lsufe ccrrect mtormatior- MId !'Iecl.Vate at lime cl prirlllr:g, !tie ccmpWlY does r-ol gUarat\tee i11cnnalic1 is correct aIXI also (eS~l the tl9ft!IO 
Ch!'l'"'9() inlcrrnallcn al Nrf lime without netice. Tc the extenlla\\'fu:!y permiUed, \I1e ccmpany exclw:loo all ijaciUy, including impiied condi!ions Wld warrar-lies fer ary less er dMlage, wlleIir-g, either 
dlrectlyl1ndlrectly cI !1f!Y kJfld When reading t;:s iIlfcrmatfcn YOJ must acknctAedge your i.reeper-denl Judgcmenllllld have not renee or; any cempWlY l7esenlalicn. 
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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 beh of the island, 

identified by several reflection seismic sections shot in the area. These seismic sections dearly show major westerly directed 

thrusting and imbricated thrust sheets. Thrusting means a very complicated structuration for hydrocarbon entrapment in th is 

prospect area. Complicated as it may be with respect to its subsurface structuralion, visibly good. broad and large asymmetrical 

thrust domes that could be described as large thrust antidinal 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 probabl~ a!!;cts "EI.dO"n arid <3.Q.rdon Group sequences. The 

structure lies approximatly half wavelength east of a large scale synCline map,o:ed in the Flbrentine Valley (Figures 2 & 3). , \ 

Figure 1: Topography Map. Location 01 the Thunderbolt Anticline on line TB02~BA 



[ 

Figure 2: Extent of the Thunderbolt Anticline and the-'locatIO'n of theslmHar sized Florentine Valley Syncline. 

Figure 3: DEM Geology for the Thunderbolt Area 
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Figure 4: Gravity Map (Raw Boug r: .ARomaly~ .:; Thunderbolt Structure 

o 19 38 
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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 
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l Figure 7: TWT Map for Lower Limestone Member of the Gordon Group (middle-Ordovician) -

Thunderbolt Ant icline based on change in seismic character and continuous strong reflectors 
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Figure 8: Seismic cross-section of the Thunderbolt Anticline on TS"02-BA-

East-West thrusting is a very major event here and possible Silurian logl~presented by the major reflection event 

The crest of the structure is truncated by the Base Parmeener l:Jncof:1formity which lies 1922 m (6305 tt) below the surface in this 

location (Figure 8). The shape of the structure is distEirted of t,he seismic-section due to the crooked line acquisition (Figure 8). 

Other then the central anticlinal trap, other possible-Qlays'"include palae0Karst and sub-unconformity traps. 

--

Figure 9: Seismic cross-section of the Thunderbolt Anticline on TB02b-HA 

- Major Thrust faulting E-W 
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Figure 10: Seismic cross-section of the Thunderbolt Anticline on TB02b-HB 

- Parallel to the strike of the p6,ssible,thrust faults , . 

"'----"----' . -

Figure 11: Seismic cross-section of the Thunderbolt Anticline on TB02b-HC 

- Westward thrusting is evident on this section 

... ... ..." -----



Drill Hole: 

Location: 

Landowner: 

Structure: 

Size of structure: 

Target Surface Area: 

Esllmated Depth of Drilling: 

Length: 

Width of closure: 

Pay zone; 

Estimated Porosity: 

Size of Potential Reservoir: 

Traps: 

Seal: 

Reservoir: 

Source: 

Risks: 

TB#1 

TBA 

TBA 

Anticline 

3- way closure defined by TB02-BA, TB02b-HA, TB02b-HB, TB02b-HC 

35 km' 

3000-3500m (984{)-11483ft) (Calculated using an average seismic velocity of 5000m!s for 

the Formations encountered) 

10000 m (32 800 It) (Similar to lengtll of the Florentine Valley Structure), 

3500 m (1148 ft) @ max thickness of horizontal reffectors, 

250 m (984ft) @ max thickness of horizontal reOe¢lors 

-8% 

7.0 x 109 m3 @ max thickness of hor{~o~tdl !efle~~~rs--(calcu-jated using a rectangular prism 

to determine reservoir area and resefv()~i[ lenglh-,of'--1O km) 

Anticline, palaeokarst and ~~b_~_un26nfor~lty' 

Jurassic Dolerite, Femi;~e F~rmatiO~:::-'-
Unit 2 (Tria~sit:n3' U,~it-,,_( Faulkfler Group (Permian), Upper Limestone Member 

(Ordovician) 

FaUlkQer"Gro'~p,,1'I"09~J~and (Tasmanite oil shale), Upper Limestone Member, Lower 

Limeston.Memb~i (l3o)a~n Group) 

'<?E?3}urp~';:">q';l~h1y ___ and maturation, Recent work indicates the Gordon Group may be 

< p;~dse_e-ctJVe~for hydrocarbons. POlential source rocks are also present in Woody Island 

Slltsto),,,. 

Reservoir Volume as US 8'.""ls (BQE) 

(Monte Carlo calculation of polential, 

undiscovered prospective resources) 

116 million barrels (P90) 

243 million barrels (P50) 

468 million barrels (PI0) 

Dil!l<:lalmar: This report was produci'!d lOF ajl,lcalio9 Irlerestod pal'1ius generally on coMpiUly prol1rli!SS. :rJ;)1l1g;!i()(l con:a:neci is 1'0', j"l!et'ld<rllC be terOOl,!pol1 rOf the purposes olb'llerested povUcs 

mQM.i~g pemonai fi~l'I!1d~ decisiQl'ls, Wh,ls! the COtrPillrIY aims 10 e1s~.ne C:I'Tec! hlormalicn and aceo"Ule al lime Q' prin':'I'!], Ihe compary dQ~ Ool guarantee Inlormation Is CO'fecl ara also 

reserves Ihe righ! le cha:Jge 1'llc~a1i(XI al any Ih1C withou! 1It1IJCe. IC 1he ~er;i lawlul Y fX;lMli1100, the cornpar,Y $Ctudes all HaDUi', bdctl,r,g Jmplied ccndilkms and wamwties ler any loss Of 

dNnagc, sulleriflg. eillef dlllCIIYI:ndreclly 01 ani' khd. When rea:li.l;} [his infell1'1aticn you mUSl ockflaMedge i'om indeperJdentj!idgemrol and hava net 1.lim 00 !lily company p"esenlaticn, 
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T~T Map for Upper Limestone Member of the Gordon Group (late-Ordovician) ® 
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~ Map for Lower_~~mestone Memb~~ of the Gordon ~~~UP (middle-or~~~iCian) ® 
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GREAT SOUTHLAND MINERALS LTD 

LEAD/PROSPECT DEFINITION (Draft) 

Stockwell (Lachlsh) - TB01-PT 

The struclure is defined by seismic lines T901 ·PT, T901 ·TE and T901·PF. 

Figure 1: Topography Map' Stockwell Fault Block 
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Figure 2: OEM Geology for the area (Dolerite outcropping in orange) 

The gravity data is presented in terms of AMG66 zone 55 coordinates and AHO. 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 ai, 1994). 
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Figure 4: Gravity Map (Raw BO'uguer Anbmaly), StO'ckwell Fault Block 

. JI ... • , . 
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 

~eismic character and continuol:ls strong reflectors 
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I Fault Block TWT M 

Liffey Group (Early 

Map projection disotrlCe from a control point to a poim Inside the grid: 5000 m 
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Figure7: Stockwell Fault 8loc_k - TWT Map for the litfey Group (Early Permian) based on change in seismic 

character and continuous strong reflectors 
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Figure 8: Stockwell Fault Block onTB01-PT 

Figure 9: Stockwell Fault BJock onTB01-TE 

SE 

drill site on TB01-PT 

Figure 10: Stockwell Fault Block onTB01-PF 
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Stockwell (Lachish) 

Drill Hole: Stockwell #1 

Location: 526560.70 mE, 5368921.81 mN 

landowner: 

On seismic nne: TBO;-PT between sholwpoints! 550 and 550 

Structure: Fault Block bounded to the NE by an Early Tertiary Faull and to the SW by a Later Tertiary Fault 

Size of stru~ure: $SOOm (two-way) 

Size of potential reservoir (based on 11<m square area. SOm Pay Zone, 10% Porosity): 

5 MM rn3 in situ (Unit 2) 

Size of potential reservoir (based on 1.2km square areal 15m Pay Zone, 5% Porosity): 

1 MM mJ in situ (Ufter Group) 

Depth to T erget: Multiple Targets, Unll 2-T dassie, Liffey Group-Lower parm~8'r{;~:',~~pergroup 

Top Unit 2 - BOOm 

Uffey Group" l:200m 

Seal: Jurassic Dolerite, FernUee Formation 

Reservoir: Unit 2, Lifrey Group 

Source: Woody Island Formalion (T asmanlles) 

Risks: Tjm~ng - Maturation and migration in the ~~4id~JUraSSic-';"6-;!n~ d;:I~~<~O'Il~_· tr;~~w_ere formed in the early Tertiary to 
the Miocene, Burial in the Tertiary, plus-an,eleyated geothermal gradi_ent-fT!,ay result in generation of late hydrocarbons, 

Reservoir Volume as US Barrels (BdeF' 
(Monte Carlo calculation of potential, 

undiscovered prospectiv~,:r~~~-;~~-~:)-\: 

4 million barrels (P90) 

,miUion barrels (P50) 

.. 25 million·,barrels (Pl0) 

---------Oisclalm(lr: n~$ report >'laS pnxiJeed (Ofe«uca'irg interewm parties gerera!:., on ComparfJ p'c,gress. Info'ITlaf01 conlillned i$ 1'10\ ir'l$nded to be feli\!<:l IoPon (Oflhe 
pUipases d inlefes!ed p$nies IY\al(irg peNiooal financial dedslon$, wtJlsllhe compaPi alms to eIlS;ll'e correct :nrornalb'l and acclI-'<ue al Ume 01 prirlirg, :hecornpanydoos flot 
gUllI'an!.;.; inim1lialion 1s COI1'uc! and also reserves ~e rig!1llocha.1ge infO'lTlalion al MY time v.ilhoutra':'ce. To ti-Je exl€flt 'awluI>,- permitted, HIe COITIpat'1y oYeMies alliru:;;nly, IfiC'udiog 
11l1i'5Ed c:'1;Jili:'1S and W31rartJes fW' af\~ loss or damilige, surrering, ('lItle.- direcdy,int\iri:ldi of any <;"nd. When moon; Ih~ :nbrmruiOl'l yoo 111U$\ at:l<flc~e yom :nde~1 
judgl!lllen\ a~d have r,o! relieu 01"1 any ccmpa.1Y ,'use'lla!icn. 
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GREAT SOUTHLAND MINERALS LTD 

LEAD / PROSPECT DEFINITION (Draft) 

Quamby Fault Block 

Plays in the Gondwana petroleum system such as the Quamby Fault Block involve a diversity of structural traps developed by both 

pre- and post- dolerite tectonic eve~ts 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. Large fault bounded blocks are the 

most common style in the Northern Midlands. No exploration well has been drilled on a target identified from a seismic reflection 

survey. 

Figure 1: Geology OEM 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, corrected and reduced), and Figure 3 shows residual Bouguer anomalies (after removal of crustal trends using the 

method of Leaman & Richardson. 19a9 and Roach et ai, 1994). 
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Figure 2: Gravity Map (Raw Bouguer Anol1)aly), Quamby Faull Block 
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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/Northern Midlands regions. 

Gentle 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). 
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Drill Hole: 

Location: 

Landowner: 

On seismic line: 

Structure: 

Target Surface Area: 

Depth: 

Length: 

Pay zone: 

Size of Potential Reservoir: 

Depth to Target: 

Seal: 

Reservoir: 

Source: 

Risks: 

OV#1 

476754 mE: 5388 335 mN 

TBA 

TB01-TH 

Quamby Fault Block 

9 km' m (Iwo-way) 

m (It) (Calculated using an average seismic velocity of 4500m/s for Ihe entire sequence) 

3000 m (It). Width of closure: 3000m (It) @ max thickness of horizontal reflectors. 

50 m (It) @ max thickness of horizontal renectors 

0.9 x 10' m'@ max thloknes. of horizontal reflectors (calculated using a rectangle 
10 determine reservoir area and reservoir lenglh of 3 km) which at 10% porosity 
approx. 0.56 billion barrels (or gas equivalent) 

Ulley Group·Lower Parmeener Supergroup 

Uffey Group at - 230 m 

Jurassic Dolerite, Ferntree Formation 

x-,::~, _:Z"::, 

in the ~{d-Jurassic to the;~rretaceous " traps were 

in the ~~:rtL~lY;i RJus an el~y'ated geothermal gradient 
lale hydrocarbon. §;"'" Vi -t,,_> /_ 
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>-:1 " ?-i 
Reservoir Volume as U!l:Barrel.s. (130E) 

\,-'±,'\ t-:,» -i:!-:~ 
2.million.barrels (P90) 
~:;,:~:o ~~?£? '~~\;:\ 
5 million barrels (P50) (Monte Carlo calculatio:rl'<orptrtential, 

undiscovered prospective resources) 10 million barrels (PIO) 
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GREAT SOUTHLAND MINERALS LTD 

LEAD I 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 
delined primarily by seismic lines TBOl-5A, TB01-PM and TBOl -5D; TB01-PW TBOl-5C and T801-58 are wilhin vicinity 01 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 fau!! bound structural trap is formed beneath the Tertiary basin at Ihe level of Jurassic dolerites 
which could be quite prospective provided Pennian 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 potential 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 stratigr-aphically higher reservoirs such as 
the Risdon Sandstone and Unit 2 (Bacon et aI., 2000). Stratigraphic traps may include the ' lutit~ of' LJ it 2 and pinch outs beneath 
dolerite seals (Bedi, 2(03). 

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. 

Figure 2: DEM Geology. proposed drill site BN#l -

Location of the optimal dri ll site based on a TWT Map for the base of the Tertiary Unconformity of the Bracknell Dome. 

The gravity data is presented in terms of AMG66 zone 55 coordinates and AHD. Figure 3 presenls raw Bouguer anomalies (as 

obseNed, corrected and reduced), and Figure 4 shows residual Bouguer anomalies (af1er removal of crustal trends using the 

method of Leaman & Richardson, 1989 and Roach et ai, 1994). 
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Figure 4: Gravity Map (Residual Bouguer Anomaly) - Bracknell Dome 
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Figure 5: TWT Map for the base of the Cenozoic (Tertiary) Unconformity of the Bracknell Dome based on change in 
seismic character and continuos strong reflectors. 
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Proposed drill site 

Figure 6: TB01-SA Bracknell Dome - Proposed drill site based on TB01-SA 
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Figure 7: TB01-PM Bracknell Dome - Proposed drill site based on TSD1-SA 
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Figure 8: TB01-SD 8racknell Dome 
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Flgur. 11 : TB01 -SC Bracknell Dome 
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DRILL HOLE: 

LOCATION: 

BNII1 

497915 mE; 5 388 924 mN 

Three-way dip closure ~ -50 mover 2 km (TBOt·SA and TBOt·PM) 

Primary Target: Dome in Mid-Cenozoic (Early - Middle Eocene) 

Secondary Target: Half graben affecting the Upper Parmaener Supergroup Unit 2 (Ea~y Cenozoic) 

& the Lower Parmeener Supergroup Liffey Group (Early Permian) 

On seismic line: TB01-SA and TB01-PM 

Structure; NW-SE trending fault bound structural traplormed beneath the Tertiary basin at the level of 
Jurassic dolerites 

Target Surface Area: 20 km' (three-way dip closure) 

Estimated Depth of Drilling; 1450 m (475711) (Calculated using average seismic velocity lor each 01 the Formations 
encountered) 

Length; 8000 m (2624611), Width of closure: 2500m (8202ft),ill;:nadhfcl<ness othorizontal renectors. 

Estimated Porosity: "'7.5 % 

Size 01 Polenllal Reservoir: 2.4 x 10' m3@ max thickness of horiZOn/ill reflectors (calculilied using a rectangular prism to 
determine reservoir area) ~ , 

RESERVOIRS; Early. Middle Eocene, Unit 2 (Triassic), Fractured dolerite (Jurassic), Liffey Group (Early 
Permian) '; 'Ii ',\\" v \/, 

Cenozoic Reservoir: 

Permian Reservoirs: 

SEAL: 

SOURCE:; 

RISKS; 

Unit 2/top dolerite 

Liffey Group 

'/~\'/>~ 

qepth' ~,pOOm 

-"Pay Zone'~ 30 m 

Depth'~ 1350 m 

'-Pay zone - 25 m 

Middle Eo~n~:--jura~sic dolerite, Ferntree Formation 

Unit l';W(l'o'dYI~lard'Formation (Tasmanlte) 
--' -, ',' " '" -- , --- ~ 

::"Jimint;f\Maturation '-and migration in the Mid~Jura.ssic to the Cretaceous - traps were formed in 
":the early"Ceno:Z:oic. Burial in the Cenozo!c: plus an elevated geothermal gradient may result in 
g'eoe,ratio~;-pf late hydrocarbons. 

~!,' " • ''/ 

Reservoir Volume as US Barrels (BDE) 

(Monte Carlo calculation of potenlial, 

undiscovered prospective resources) 

49 million barrels (P90) 

100 million barrels (P50) 

194 million barrels (Pl0) 

Disclaimer! TriG report wall produced for educating imer~ted parlies generally on company p-ogres:;. Infonna\i"n con(ained is nclif'llended to be reHoo upon for (he purposes of hlerellted ps.11es 
making p~Json<'ll1i111J1'1clnl ~1I1ons, Whi:s\ Ihecompany alms 10 ensure correct information and accurate (,I! lime of printing, the company does not guarNllee inronnation ,scorrecl and also 
Je~es Ire fight 10 change irforroar.on at <trw t'Me v.ithoul noHce. To the eXlen! lawf~t!y permiUoo, the company excludes all liabiiiIY, induding Implied cCl'ldition$ and warranties lor ar1Y loss or 
damage, s!.~~er!ng, er.heJ dirocUy,1r:dire<::l:y 01 aI'!yJ6'1d, When rMd'ng this i~fllfl11ation you ITrJst <lCkrlowf(!(lge }'(Jur independent ju::Jgemfll'tl a~d have net reli(;(i on any company p-e5fl1'ttaJ;on. 
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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 Tasman'la Basin by folding and faulting during a Mesozoic (pre-Middle Jurassic) compressional phase, Middle 

Jurassic dolerite in trusion and an Ear1y 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 Anticline involve a diversity of structural traps developed by both 

pre- and post- doleri te 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 anlicline 

form and is the most probable trap structure in the Central Highlands. 

LAKE 

SORELL 

tAKE 

ESCt:NT 

Figure 1: OEM Geology (Dolerite outcropping In orange) 

Proposed drill site IL #1 



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 such as Interlaken Anticline are common in the Central Highlands. Gentle 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). 

With maturation and migratlon 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 el aI., 2000). 

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

Figure 2: Topography Map - Location of the optimal 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 ai, 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 3: Gravity Map (Raw Bouguer Anomaly) -Interlaken 
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Figure 4: Gravity Map (Residual Bouguer Anomaly), Interlaken. 
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Figure 5: TB01-ST Interlaken Anticline. A distinctive change in seismic character is interpreted to mark the base of the 

Bundella Mudstone. This horizon is used as a marker to interpret the''-positiohs' of other horizons in the Lower Parmeener 

Supergrollp se_ption; 

The overall structure of the Parmeener Supergroup in thissecti~n appears relatively simple, with few major faults either geologically 

mapped or interpreted in the seismic data. A dolerite sjll outGrops across ,the whole of the Highlands section. 

The Lower Parmeener Supergroup lies beneath the dolerite sill, wh ich intruded at the boundary between the Upper and Lower 

Parmeener Supergroup, at or near the top of th.e Lower Marine,Sequence (Figure 5). With the exception of the lowermost units, the 

thickness of the individual Parmeener Supergrowp units remains relatively constant across the Highlands. The position of the 

Parmeener Supergroup horizons is b~sed on the Parmeener Supergroup stratigraphy established in the RG-145 drill hole at 

Tunbridge Tier using the velocity data acquired at the Hunterston 1 DOH. 



Drill Hole; 

Location: 

Landowner: 

On seismic line: 

Slructure: Inlerlaken AnUcline 

Target Surface Area; 

EsUmated Depth of Drilling: 

Length; 

Pay zone: 

Estimaled Porosity: 

Size of Potential Reservoir: 

Reservoir: 

Depth to Reservoir: 

Thickness of reservoir: 

Seal; 

Source: 

Risks; 

IL#1 

519,456 E 

5,335,869 N 

TB01-ST 

(Two-way dip closure of 50 mover 7 km at the Lower Freshwater Sequence level) 

28 km' m (two-way dip closure) 

600m (19681t) (Calculated using average seismic velDcily for each of the Formations 

encountered) 

7000 m (22965ft), Widlh 01 closure; 4000m (1312311) @ max thickness of horizontal 

reflectors. 

100 m (328ft) @ max thickness of horizontal reffeatar. 

-5% 

2.24 x 10' m'@ max thickness of horizontal refleqt~ri (calc(jl~ted using a rectangular 
'/" /', ';/,' 

prism to determine reservoir area ariareselVoifr,lengt~ of 7 km) 

Garcia Sandstone, Palmer sand';rtone, LHtey Group (Lower Parmeener Supergroup) 
",:tx',,, \,,\ 

GarcIa Sandstone "" --:,~td; m, 'p~{mers~n;9stone = .... 630 m, Liffey Group = "'700 m; 

Garda Sandston~,,::::_'7'5 -~(P~lmer S'a[ldstone:='" 4 m, Llffey Group ..,30 m 
, :/'" '--, ~;'" "-" "', 

Jurassic Do!~rii~-~J_~test p'eJmlan>fnudstone 

Woody!~land Forl)lalior,(Tasmanite) 

Timln'g:-.Maturation an'd migration in the Mid-JurassIc to the Cretaceous· traps were 

f6_iri1edJQ--th~--~arly Tertiary. Burial in the Tertiary, plUS an elevated geothermal gradient 

--rrl,ay-resuli'in--generation of late hydrocarbons. 

Reservoir Volume as USea"els (BOE) . 

(Monte Carlo calculation ofp~tential, 

undiscovered prospec1ive resources) 

21 million barrels (P90) 

45 million barrels (P50) 

92 million barrels (P10) 

Dlst:faimcr. r,ls ~ was ptodueed f,.'I7 eQ\lCa~rg il'l\ereslerl patli~ 9~n(!nll!y ell'; oompany p-tgress. lnlormalior em. lined is .1(1! ill!erded to be reHed upcn f:;" the PlJfpGses \t !mereS'&\.! parties 

maKI'lg ;,Iel'liO'lw li:lancinl decisioos, Wist the company aims \c e'1SJ'e com,~1 in'llrmaliOlt and aocurd.e allime of p(n'irg, {he ocm;mtly doo$ M:I! (jllafatllCe information 11$ (,)Cf'e<::l an:;! id~c tesefVlts 

the hghlle change i1fClmatien at any Htflc W!\t100t o:llice, To lhe e~e111<WA1,.'ly pel!Tli~ed, '.hecllmparw eo:cluoe; d,ll;ab: ~y, it)(:,ud:1'\g lmptioo 1,llloohiWiS aile warran\:es 10' any :0$1> or dim'l<IQe. 

sulip'!ng. e<!herd'rocllylird'rOClly ct any kird, Whl¥'l readl1;) {his hfmmalion you must acknov.iedge your indepmdenl judgemml and hl\l/e net te1ied 01'1 arlYC:lmpany We:ltMilalion. 



GREAT SOUTHLAND MINERALS L TO 

LEAD I PROSPECT DEFINITION 

Butlers Rise 

Figure 1: Topography Ma'p. Loc1Jlion of the optimal drill site. 
~' . ' , 

r 

Figure 2: Geology Map (Dolerite outcropping in orange)· 

Location 01 the optimal drill site based on seismic interpretation of TB01-ST. 



Figure 3: OEM Geology, proposed drill site BR#1 

The gravily data is presenled in terms of AMG66 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 01 Leaman & Richardson. 1989 and Roach et ai, 1994). 
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Figure 4: Gravity Map (Raw Bouguer Anomaly), Butlers Rise Fault Block 
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Figure 5: Gravity Map (Residual Bouguer Anomaly), Butlers Rise Fault Block 
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Optim::al araa to drill 

Figure 6: TBQ1·ST· Butle'$.RIS'e Fault Block 

This prospect is located 'In the centre eastern ,part ot. tne license area and is identified by a seismic line running in east-west , . 
direction. Therefore , its prospectivity is l imited-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 traQ§j!J....th'is 'Part of the prospect. Thus. aerial exposure of the possible traps in this part of the 
prospect could have been leaked out to th,e 'surface, causing deterioration of the trap fill. As such, trap efficiency has been lost on 
the western part of the pros:ge,ct'area. Howe:ver·, its eastern half shows a fault bound structural trap with about 10 to 20ms closure 
that could provide hydrocarbon ent~?pment 'al7ld accumulation, in a limited amount. 

Eastern part of Tunbridge prospeCt rn:ear the negative flower structure forming strike slip tault 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 well could test prospectivity 01 all the Permian sequences here. 
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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: 

BR#1 

537,627 E 

5,334,856 N 

TB01-ST 

Fault Block w Fault bound structural trap 

24 km2 m (twowway closure) 

1030 m (3399 ft) to 1200 m (3937ft) (Calculated using average seismic velocity lor 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 reffectors 

~5 % 

2.24 x 109 m3 @ max thickness of horizontal reflectors (calculated using a rectangular 

prism to determine reservoir area) 

Jurassic dolerite, Latest Permian mudstone 

Lilley Group 

Quamby, Mudstone (Tasmanit~) 

Timing - maturation and mi,gra~io~;in'!he Mrd~,Jurassic to the Cretaceous - traps were 
formed in the early Tertj~ry. B~rial in t~,~Tertiary, plus an elevated geothermal gradient 
may result in generation of late hy~r6carbons. 

Reservoir Volume as US Barrels (BOE) 

(Monte Carlo calculation of potential, 

18 million b.arrels (P9D) 

(AD ITlllli.onbarrels (P5D) 

79 million barrels (P1D) undiscovered prospective resources): 

DIsclaImer: This report was produced for educaling interested parties generally on company p-ogress.lnformation contained is not intended to be relied upon for Ihe purposes of interested parties 
making personal financial decisions. Whilst the company aims to ensure CorTect information and accurate al time of p-inllng, the company does not guarantee informa~on is correct and also 
reserves the right to change information at any time without nollce. To the extent lawfully permilled, the company excludes aJlliability, including implied conditions and warranties for any loss or 
damage, suHering, either directlylindirectly of any kind. When reaclng this information you must acknowledge your independent judgement and have not relied on any company p-esentalion. 
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Note that the contents of tltis report represent an interpretation of geophysical datil 
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SUMMARY 

A comprehensive review and interpretation has been completed of the central 
plateau region of Tasmania; an area of exploration interest to Great South Land 
Minerals Limited (OSL) which holds a petroleum exploratioll licence. This work 
was undertaken in order to assess the nature of structures and stratigraphy, whether 
any prospects were already identifiable and which areas required further data - and 
the nature of that data. 

Previous work had suggested that the post Carboniferous cover across Illost of the 
region was relatively thin; generally less than 1000 nL Underlying structures and 
seqnences are 11ll1:uowu but extrapolations from surrounding regions suggest a range 
of Precambrian and Palaeozoic sequences. TIlcse were tllOught to be arranged in 
folds and thrust stacks with many wedged and unconformable relationships. Well 
control of these deep units is restricted to one well which encountered dolomitic 
Precambrian rocks. All other knowledge is inference from preliminary gravity and 
magnetic interpretations. 

Acquisition of some high qnality seismic data has led to a review of such 
prelinlinary studies and the present work is the most detailed study yet done of the 
region. It has exposed the considerable weal.:nesses in the data available and of the 
problems of acquiring sound data ill the llrst instance. These problems involve the 
terrain (often rough and of high relief), non straight traverses, and irregnlar sheets of 
Jurassic dolerite which intrude the cover rocks and which are often exposed. Each of 
these factors work to degrade the quality and value of seismic data. The present 
traverse coverage also leaves much to be desired and recommendations have been 
offered on this point 

The fragmentary natnre of reflections and lack of coutinuity, conpled with 
negligible factual control of lithology, has required the integration of potcutiailleid 
data in order to assess structures and probable lithologies from inferred property and 
geometry combinations. It should be noted that all previous work amounted to free 
potentiailleid interpretations since no signillcant seismic data coverage existed nlltil 
the OSL surveys of 200 I and 2006, nor did well Hunterston-l which, at least, 
confinned an earlier prediction of basement type at the site. Assessment of the 
disjointed and block nature of structurally framed elements reqnires nse of lllany 
methods. 

Unfortunately this type of analysis places demands on the data which the gravity 
coverage (rasmanian state data base) could not meet uniformly across the regioll. 
The magnetic coverage, acquired by Conga Oil, was of useful qnality but restricted 
in value due to its line spacing. Further, the geological data base is woefully 
inadequate across nearly all of the region and further analysis, analysis using 
improved data and able to handle the issues posed within the cover seqnence, will 
need sOllle improvements in this knowledge. Improved gravity and magnetic 
coverage, so critical to full integration of blind seismic data, or poorly controlled 
seismic data, has been recommended: as has some ground inspection of critical 
exposures and areas. 



The analysis essentially confmns tile stmchlral style predicted by earlier, less 
detailed studies completed in the absence of seismic data, Most major reflections 
appear to involve Cambrian nItf/un.fies and are thmsts. Both east-dipping and west­
dipping thmsts 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 Florentine River valley and Mt King William, and from the north at 
Golden Valley, In some cases most major Palaeozoic rock sequences, as exposed ill 
westem Tasmania, may be inferred. There are many cases where key elements are 
missing and the most com1ll0n omission is Cambrian in age (volcano-sedimentary 
seqnences aud volcanics) Not all units can be identified with confidence but the 
presence of the lower density, nOll magnetic Silnrian and Devonian members have 
been dednced in variolls areas, mainly south of Great Lake. 11lese 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 stmctures 
are tiered and not concentric but are not yet defined to dIe east. Much effurt should 
be focussed on this region. 
Many other stmctures which present apparent crests would seem, at this stage, to be 
open in at least one direction. This is especially true of any structures involving the 
post Carboniferous (Panneener Supergroup) cover, pins dolerite. The cover, indeed 
the entire region and the basal unconfonllily involved, is tamped with long 
wavelength regional dips. Apparent domes are not closed domes; they open, usually 
to the north. This observation will have implications for migration and reservoir 
assessment involving these rocks. 

A number of ambignities and conflicts have arisen which calmot be resolved with 
present data, and without furtI,er well control Recommendations have been offered 
of drill sites which would resolve some of these I1neertainties, constrain any filture 
analysis and improve general understanding of the region. 
The preparation of such recommendations, coupled with suggestions about 
shuctmes, stmctnral style and some sequcuce compositions, call be considered bodl 
the aim and result of this integrated review, 

It must be clearly understood, however, that the interpretation has stretched the data 
sets to their power of resolution and, ill some cases especially gravity in westem 
areas, exceeded this. Some aspects of somc models offered are over-interpretations 
of gravity data, but within the resolving power of the seismic and magnetic data 
available. 
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Fignre I: Location of licensed area and seismic lilies, central Tasmania. 
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(Additional lines are available in the northeast part of the licence area but these map 
post Panneener structures and are not generally relevant to dIe present study. Lines 
PG and PT have been included fr0111 dlis set for reference purposes only) 



INTRODUCTION 

The integrated interpretation presented in this report waS colLlmissioned by Great South 
Laud Minerals Limited (GSL) for several reaSons. It is important that those reasons be 
stated, along with SOlLle comments abont the inevitable limitations contained in the 
analysis. This interpretation is, at least, a current update of past research and a 
comprehensive improvement will not be attained until many elements of the data sets 
are themselves improved, and there is significant coverage of deep well control in the 
complex and largely unknowll- pre-Pennian geology of central Tasmania. 

The geological setting 

TIle licence area, and adjacent region, is largely blanketed by a nearly flat-lying cover 
of Penlliall and Triassic rocks intruded by sheets of Jurassic dolerite (or dolerites) of 
varied thickness. This cover largely blinds the explorer seeking stratigraphic 
relationships (seqnence thicknesses, contents, onlaps, ullcollfonl1ities, variations) or 
structmal features (folds, ramps, fanlts and tlll1lsts). These two classes of relationship 
fonu the heart of petroleum exploration. TIley are not evident in central Tasmania 
although it is clear tbat rock llllits, as exposed laterally, do possess considerable 
varialions wbich may well offer potential. Further, some lower Palaeozoic rocks can 
generate, lind have generated, hydrocarbons, as Illay some Lower Pennian fonnatiolls. 
Previous documents (such as GSL 2002) prepared for Great Sonth Land Minerals Ltd 
have demonstrated these facts, essentially supported by Bacon ef al (2000). 

A few studies of the pre-Panneener (essentially pre-Permian) seqnences and structures 
beneath central Tasmania have been completed. These are by Leaman (1987, published 
as Leamau, 1990) which considers soutllen! Tasmania, Leaman (1991a, b) which 
reported a Illore preliminary study of northen! and central Tasmania, a private revision 
used as a framework for Leaman (199Gb), and elements of TASGO project (200 I) and 
selected sections of Leaman & Webster (2002). The original 1990 study of ccntral 
Tasmania was begun by an earlier parent of the present company but work was halted 
dne to funding and data constraints. The implications were summarized in Leaman 
(1991) and incorporated in Leaman (1992) and Leaman et al (1994). 

These relatively limited studies, undertaken in the abseuce of significant seismIC 
coverage, indicated a complex, repeated thrust regime ill which Ole thrust packages 
generally dip eastward but, in the westem part of Tasmania, and the westem part of 
central Tasmania, often dip westward. Both regimes are known to exist in westem 
Tasmania. TIlis patten! could be expected across the entirety of basement Tasmania but 
it appears Olat cast dipping UlfUsts become dominant iu eastem Tasmania. 

The first seismic problem 

There is little about the geological setting which, in normal cireulllstanoos could not be 
clarified, perhaps resolved, using the seismic metilOd. TI,e crucial factor is the Jurassic 
dolerite, its variable presentation on the land snrface - in tenlls of soil and weaOlerillg 
cover, and its variable and generally very high velocity at shallow depths. 
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Any failure to appreciate these variables has devalued and degraded seismic data. Early 
work (Leaman, I 978b, Leaman & Richardson, 1980, Richardson & Leaman, 1981) 
showed that good reflection records could be obtained where high dynamic ranges were 
sustained using a wide freqnency range (15 to 120 Hz at least). In such conditions the 
depth of fracture closure (and its velocity step) was recognisable, as was the base of the 
intrusion and some features beneath it. Overstacking was not always found to be 
beneficial and best results were obtained in this early work where dolerite occurred at 
some depth (> 100-200 m), and preferably beneath water or low velocity sedinlentary 
materials « 2000 m/s). Most problems were encountered when dolerite was at surface 
and this was exemplified by test profiles at varions locations (Leaman, 1978b; 1996a; 
Leaman & Richardson, 1980). Indeed, Leaman (1978a) suggested varied firing and 
stacking pattems might be needed for optimal resnlts: a potentially costly option. This 
research was snmmarised in Leaman (2002). 

The problem for central Tasmania is apparent: dolerite is on snrface for mnch of tile 
regIOn. 

Why is dolerite a problem? 

Dolerite is a high velocity medium bnt this need not be canse for difficulty. Many otller 
fonnations may possess similar velocities and, provided tlleY are part of tile 
stratigraphic cake, will be mapped and defined. 
Dolerite, however, is rarely "part" of tile stratigraphic cake. The intrusions tend to be 
inegular, transgressive, mnltiple, near snrface, and extremely variable physically. All 
such characteristics disturb tile assmnptions of the reflection method, data stacking, 
processing and migration. 
The issues 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, cnt lines across the body of the Tasmanian 
countryside, and few valleys offer any line length. Consequently, traverses must be 
inegular in tluee dimensions: a factor which is not critical for deeper reflections in 
general since these can be inferred, located and shifted in processing provided the line 
excursions are not too great. Unfortunately, the dolerite-near-surface problems 
(geometry and physical variability) compound tile line geometry issues and degrade 
reflection qnality - typically for two way times of less than 0.5 to 0.8 seconds. This 
time range tends to contain all tile Parmeener (post Carboniferous Ullconfonnity) 
infonnation - including the dolerite. 
All these elements are evident in GSL's seismic data (200 I and 2006 surveys). 
Fragments are shoml in Figure 3. The presence of Pennian and Triassic rocks at 
surface enables reasonably clear definition of a contained dolerite sheet. But, where 
dolerite is at surface, it is often difficnlt to recognise the intrusion base and otller 
sequence character - including the nominal base Pennian unconfonnity, is obscured 
and diffuse. There are exceptions where uniformity of dolerite character at surface, and 
of terrain and line orientation with respect to structures, permits adquate resolution (e.g. 
Figure 3A, B), 
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DIAGRAMMATIC SUMMARY OF INTRUSION FORMS 

STRUCTURE SECTIONS 
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Figure 2: Examples of style of dolerite intrusion. 

Upper diagram from Leaman (1975) and lower diagram from Leaman (2002). Each 
serves to illnstrate the enonnous range of intrusion relationships. It is also now known 
that many (if not IlIost or all) intrusions have been IlIultiply injected; a factor which CUll 

complicate interpretation or field decisions about apparently small iUlrusions or 
exposures. 



I 

L 

4 
North Great Lake), but these are quite limited iu extent. Their importance canllot be 
over-emphasized since any clarification of section or spatial infonnation provides vital 
controL Spot control, however, cannot replace continuous data or profiles. Careful 
specification and observ ation of the survey is essentiaL 

Figure 3A Figure 3B Figure 3C 
Diagrams to illustrate the variability of responses and effect of Jurassic dolerite. 

Line TB02-AA2 
North of Strickland 
Triassic rocks at 
surface 

Dolerite is indicated 
by a "wbite" 7-One. 
Good result 

Line TBO 1-TH Lille TEO 1-TH 
High plateau, Lake Hwy Beside Great Lake, Lake Hwy 
Dolerite exposed at surface. Note the marked change of 
character near SP 1720 implying a major change in dolerite 
geometry or properties, or both. Mucb detail, in the upper 
part of tbe section bas becn lost or much obscured. 

The base of the dolerite is marked by a moderate reflectioll. 
at about I 00 ms. 

Good reslllt Poor result 

The third seismic problem 

Reflection character from the Panneeller (and dolerite) part of the seismic records can 
be reasonably correlated with knowll llnits: at least as gross packages. Figure 3B is an 
example of this. MallY memhers of the Perulian part of the snccession can be identified 
in adjacent parts of lhis traverse at the head of the Great Western Tiers where the 
stratigraphy is well known. Blackbnrn (2004) also made this point 111 these tenns, and 
in comparison, tbe dolerite may be seen as bland and unifonn - nnlcss transgressive, 
bnt Triassic and Penniwl 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 mndstone dominant for example) is not possible. In many 
cases it is not yet possible to discriminate Upper Pennian siltstone sequences and 
Lower Triassic sandstone sequences. 

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

Inspection of RMS and interval velocity panels reveals that velocities involving 
dolerite, deeper Pennian sequence, and all underlying rocks are not ready distinguished: 
all present velocities in excess of 5000 mis, typically 5500-6500 m/s. Yet reflections, 
often high amplitude reflections, are observed from beneath the base Panneener 
unconfonnity. Many of these features must be structural, fault or thrust elements, but 
some may be stratigraphic. TIle problem is how to link such features in geological 
sections and to infer lithologies, sequences and ages. 

Control infonnation 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 TBl. The highly patchy nature of the folded, faulted, 
overthrust regimes in northenl Tasmania, as demonstrated in exposure and replicated 
potential field geophysical studies, rarely provide much assistance to interpretations of 
such profiles since the style of structural disruption is such that blocks are either too 
small (laterally), or dip too steeply. Stndies 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 pennit 
clear tracing of units 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 questions or assist other data 
sets (gravity and magnetics) with specific site reviews. 

Extant gravity and magnetic data can contribnte to an understanding of the deep 
stmcture and lithology and this has been demonstrated by interpretations offered in the 
last two decades (e.g., Leaman, 1990, 1991). These interpretations have depended on 
extrapolation of known types of relationships to the regions examined, and then some 
unification of the implications of the methods or data sets. Some objective tests are 
available to establish whether a solution is viable and credible - not necessarily correct 
in the absence of well control. TIlese tests, defined in Leaman (1994), allow recognition 
of spurions solutions which might fit the observed data bnt which are not viable in the 
particular setting. 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 (1995, 1997bl. 
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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 control. 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 can be quite 
misleading in 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 interpretation did not defme the intrusion. 
Gravity data, however, were quite definitive. Consequently, the opportmlity 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 in 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. 

In the case of central Tasmania, there has been no significant change in the gravity data 
base since the work of Leaman (1991). The nUlIlller of presentation, and direct 
usefuhless, of the data available has been transfonned by the conversion from raw 
Bouguer anomalies to crustal-isostatically corrected residual Bougner anomalies. This 
was made possible by the series of gravity interpretations undertaken after the 
observations collected for the Mount Read Volcanics Projcct of the mid 1980s and the 
regional scale evalnations which followed. The reported interpretations relevant to the 
present study were nndertaken in this environment of changing understanding and 
processing. The methodology was reported by Leaman & Richardson (1989b) and has 
been refined subseqnently (Roach et ai, 1993). The conversion to residual data, whilst 
not improving the detail of the coverage, does allow focns on the upper 5-10 km of the 
crust with no need to consider deeper crustal, mantle or oceanic effects. 

These improvements do not replace the need for good, reliable 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 elevation deterrninatlons - which have, until recently, been mainly barometric. 
Likely errors in the Bouguer anomalies are of the order of 0.5 to I mgal. Gravity data 
thus have varied application, depending on region and reliability, bnt 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 tl,e variation in rigonr of snrvey and 
specification. Three relevant data sets are in existence. 



7 

The first is a state coverage with modest traverse spacing acquired by AGSO in 1985. It 
has an E-W line orientation but was acquired with an unknown, varied terrain clearance 
(l50-1000m) which renders quantitative interpretation or reprocessing impossible. 
The secoud survey, flown at high level (1600 m) but fixed height, was acquired by 
Couga Oil Pty Ltd (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. It remains, 
however, the only consistent and fully specified, recoverable regional scale snrvey of 
central Tasmania. 
The third survey, mnch more limited in coverage but more detailed, was undertaken by 
Mineral Resources Tasmania 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. This fine 
survey allows resolntion of local and near snrface features but lacks the coverage to 
allow fnll integration with tile Conga survey or tlIe present seismic coverage. 

The Oatlallds survey allows comprehensive assessment of Parmeener features and the 
dolerite intrusions. The AGSO data provide an indication of magnetic texhlre and 
trends of feahlres but only tile 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 interpretation options but a frrst order 
struchlral evaluation is feasible using this data, and it has been used to test various 
seismic and gravity implications and was used extensively by tile 1990-1 interpretations 
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 tile updated revision of this interpretatiou provided for inclusion in tile 
Regional Forest Agreement documents is shown in Fignre 5 (from Leaman, 1996 prior 
to final drafting). 

A more detailed, consistent magnetic data set must be acquired before any truly reliable 
evaluation is possible. The data interpolations, betweeu lines, necessarily degrades 
certaiuty of location of featmes, 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 ageucy survey (1985), and its 
failure, is the fundamental reason for tllis eondition and reflects practices which treat 
Tasmania as a guinea pig. State-funded surveys in west, nortlnvest and northeast 
Tasmania, as well as near Oatland, are of an order better in quality but state funding has 
not provided an adequate coverage eitller of geological or geophysical infonnation in 
central Tasmauia as a whole. 

Issues for interpretation 

The interpretation provided below relates limited geological surface control to seismic 
response, and to both gravity and magnetic anomaly pattems. Gravity data offer better 
resolution for much of tile region, but some elements of tile 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 UUllst character of the entire region. The comments were an attempt to 
indicate the general location of ultramafics and the lithologies deduced in each block. 
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Figure 5: Extract from preliminary undrafted interpretation for 1996 RFA documents. 
This version has been used so that some geography and elements of the 1991 
interpretation can be superimposed. The fmal version of this map was produced in solid 
colour with no geographic detail odler dIan grids and does not pennit correlation. Note 
dIe additional comment in SW comer about recognition of a shallow Devonian 
granitoid . 
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Initial inspection of all data !lOW avail.ablc suggcsts that many shallow, or surface, 
structnrcs are relatcd to dceper features and may rcprescnt scrial rejuvenation. Several 
elemcnts Ilnd boundaries have been examined by on-ground inspection in order to 
assess thc nature Ilnd history of displacements, contacts or the presence of multiple 
intrusions. Multiples are knowll to occur in the region (e.g., HunterstOll I) and in 
escarpmcnts at Liffey Bluff (along seismic line TBOI-TH, sp 1300) and may lead to 
variations in dolerite thickness, transgression and source pattems. Corrections and 
assessment of such variables must be included in both the depth analysis, and feedstock 
for test by potential field methods. 

Each seismic lille has been reviewed. This approach may be contrasted with the 1991 
interpretation which used a net of gravity and magnetic profiles extracted from the data 
base. No seismic correlation was then available. However, since the seismic lines are 
not straight traverses, the assessed profiles have either been segmented or selected to 
approximate the location of the seismic lines. Character projections have been made 
based 011 indicated, exposed geology. Preliminary geological sectiOIlS were thell 
generated using inferences about intrusion fOTIns, stratigraphic setting and dilational 
patterns and faults. Such sections may depend 011 decisions about, and information of, 
intrusion multiples and the direction of intrusion: factors which usually requires direct 
inspection. Not all critical sites have yet bcen visited. Gravity and magnetic modelling 
may then be applied to test consistelley, or existence of paradoxes and alternatives. 
Snch altematives arc almost nevcr crucial for interpretation of gravity-magnetic data at 
upper crustal scale since the details of any stnlctnres within the Panlleeuer cover tend 
to be gravimetrically trivial in comparison. 11,0 bulk of the gravity field responses are 
generClted benemh the bC/se Permian unconformity. Au understanding of the cover 
seetion is, howevcr, relevant to interpretation of the more obscllre parts of the seismic 
records and more reliable time depth estimates for o11ler parts. 

There are somo limitations upon the various contributions and features assessed. All 
structures, and at all scales, are tllfee dimensional The layout of currently available 
seismic lines rarely ponnits any such view. Exceptions are very local to Hunterston, 
Bronte and perhaps Bellevue. Further, the surface structures, especially those involving 
dolerite, are also three dimeusional. This is particularly critical in the case of magnetic 
data, especially where the data are controlled only on widely spaced lines. 
Consequently, any potential field profile based on 20 analysis may only provide an 
indication of structure or sequence. TIlere is, however, 110 reasonable case for 30 
analysis: something which can only be justified when the implications of 20 studies 
have been fully appraised and controlled by sOllie relevant drilling. Not enough is 
known about any part of 11le region at Ihis stage and the available geophysical data sets 
are not of sufficient quality or distribution to permit such refinements. 

Caveat 

The present interpretation is thus 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 distinguished, even though the 
source of the reflector is 110t seismically identifiable. The aim, here, is to use the other 
data sets to suggest the nature of lithologies and structures recognised seismically. 



II 

It will be evident that any inferences mnst be simply that, inferences, pending further 
seismic coverage and well testing. 

This study was thus designed to review the altemative explanations for both seismic 
features and, particularly~ gravity anomalies. Magnetic infonllatiol1, snch as it 1s, has 
been used to constrain or check any aspect which has magnetic character. The 
deductions offered may be used to define potential targets for fnrther seismic coverage 
or to locate critical sites worthy of drilling for either direct prospecting value or critical 
stratigraphic control. 

The acquisition of relevant well infonnation, further general seismic coverage, and 
better coverage of gravity and magnetic data will allow review and revision of the 
present interpretation with direct application to target focus. 
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INTERPRETATION 

As noted ill Introduction this interpretation was begull with a major review of all 
previolls interpretations, even though the basic data available had changed little. 
Methodology and assessment of factors which make for more reliable jlldgments have 
been evolved (Leaman, 1994) and the regional and sketchy nature of the early 
interpretations involved under-sampling of the existing data. For this study, the existing 
data has been sampled to its limit of reliability or defmition and this has led to more 
detailed and comprehensive analyses - if far from satisfactory. TIle inrorpretations have 
also been polished and completed, and tested with altematives suggested 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 lincs 3 
and 7. In each case emphasis is placed Oil the style or content of basement 
contributions. TIlese lines were used for regional indications and 110 detail is included 
for the Panneencr cover: that is iucluded 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 
Gordoll River, to the Derwent River at Wayatinah, to Dungrove Hill near HunterstOll, 
to Woodbury mId ending on the easten! side of the Easten! Highlmlds north of Swmlsea. 
Coordinates on traverse: 441 000 mE, 5301 000 mN; 500 000 mE, 5319 000 mN: 540 
000 mE, 5331000 mN; 576 000 mE, 5342 000 mN. 
Line 7 is oriented NW to SE mId extends from Clumuer Bluff above the Mersey River 
to Lake FmlllY (447 000 mE, 5366 000 mN), to north end of Lake Echo (470 000 mE, 
5340 000 mN), to west of Hunterstoll (497 000 mE, 5309 000 mN), to Bagdad and 
ending at the head of Pittwater, at Horatio Point. 
These two lines sample mId integrate the implications of all previous work and each has 
been recalculated with new data sampling, and with gravity data in residual form. 

LINE 3 provides a true dip line across the Illultitude of structures inferred ill earlier 
interpretations (see Figures 4 mId 5). 
Figure 6 presents ml interpretation which is directly derived from previolls views. Lines 
such as Line 3 allow some control of the density assumptions inclnded since it extends 
far enough east to sample ti,e effects of the East Tasmmliml batholiths (Leaman & 
Richardson, 1989a, 1992). TIle density of these lithologies is well established mid can 
be used to provide constraints elsewhere in the model. Only the depth to grmlite may be 
uncertainly defined. TIlis model also suggests tile lllinimnlll thickness of tile Panneeuer 
cover but other models, as shown below, thicken this cover depending on the nUlIlber 
of dolerite intrusions involved. TIle gravity model extends the exposed Lower 
Palaeozoic folded section to the casting of Wayatinall. Major chmlges occur at this 
eastillg and tIlis combination of rocks calmot continue. A large volnme of relatively 
dense material must be intrudllced (a dense variant of Precambriml basement - approx 
2.72-2.74 t/m3

). This core block, which generates the relatively positive gravity field 
character across lllnch of central Tasmania, tapers eastward. 
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Basement materials in the eastem half of the section must be dominated by siliceous 
rocks or suites comparable to the Mathinna 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 Wayatinah, the other just west of Dungrove-Huuterston. 
This material (labelled Pal'!) is almost certainly some combination of Ordovician­
Silurian rocks dominated by siliceous members. Althongh there is no seismic control 
for this profile there is seismic evidence for this interpretation (discussed below for 
Liue TBOI-PB, part 1, Figure 12). The model cannot 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 
immediately evident. 1t is not possible to completely separate the effects of "noise" due 
to near surface dolerite, or dolerite 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 nltramafics 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 considers the implications of seismic sectious such as TB02-BA and TBOl­
TB, TH (see below, Figures la, 17,21) that structures dip to the west in the westem 
part of the region. This option was never considered in previous work due to time 
constraints, and the incomplete nature of the studies, although other work in westem 
Tasmania (e.g., Leaman, 1986; Leaman, 1992) had revealed a preponderance of west­
dipping struchues, 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 
relatiouships betweeu nnits are structurally controlled. 

Hole Huuterston-1 can be located in this framework. It was drilled just east of the slice 
of presumed Lower Palaeozoic rocks (black in Fignre 7) and into the denser 
Precambrian core block seqnence. This 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 kill). 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
inforced with this orientation and the cause is probably due to offset thrust blocks. A 
lower density wne has been located southeast of Waddamana. 
Various options are possible for block dip, volume and mass ou the basis of gravity 
data alone. Magnetic data are, however, sufficient to separate altematives and snpport 
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 Palaeozoic rocks, with densities 
consistent with Silurian and perhaps Devonian ('!) rocks, or extremely thick Permian 
tillites (most unlikely), are bounded by an east-dipping struchlre and rejuvenations. 
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Note that all profiles modelled for lines 3 and 7 display minor oscillations (+/- I mgal, 
+/- 100 to 200 nT) which can be ascribed to data imperfections (gaps, poor definition, 
errors) or near surface effects such as the local characteristics of dolerite intrusions. 
Few of these have been examined in detail since close inspection of outcrops and nmch 
better magnetic data are required to make sense of the variations. More precise gravity 
models of the Panneener section may also be developed when this is possible. It 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 interpretations may be considered free, or ullconstrained, Slllce 110 

independeut structural constraints can be, or have been, applied. 

All following sections and interpretations are based on observed seismic lines and 
combine the implications of that seismic data, in so far as useful detail may be 
discemed, and the potential field data. Seismic data 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 resnlts are far from perfect, clear or definitive and 
rarely able to provide continuity of features. These deficiencies resnlt from the very 
high velocities involved, the lack of contrast between velocities, the steepness of 
structures 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 potential field interpretations (Figures 4, 5, 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 abont 
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 (2006). 
This traverse extends along the Strickland Road from the Lyell Highway north of Ouse 
(472/530 II) to Dnckhole Lagoons north of Strickland (4717/5312). 

This data set is isolated from other existing seismic traverses and can only be linked to 
them via regional Line 3 at the northem end of the survey. A consistent solution is 
sho"m in Figure 9. The tie point with Line 3 involves the inferred mixed Lower 
Palaeozoic package some 2 km thick overlying several km of dolomitic seqnence 
(presumably Precambrian). More siliceous Precambrian rocks occur nearby (beneath). 

The basic model inclndes the Panneener cover, with dolerite, possible Silnrian and 
Ordovician sequences and then the Precambrian base. The white colour indicates 
generally siliceous Tyemlan-type basement. Comparison of Figure 9 with Fignres 6 or 7 
reveals an excessive thickness of denser Precambrian types. It should be noted that 
these are relatively dense (2.84 gm/cc) and that tl,eir replacement with lower density 

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

The seismic section clearly reveals dolerite within the seqnence mId the base Parmeener 
nnconformity lies some 300 ms deeper. The deeper section, below this, includes at least 
three relatively flat-lying reflecting boundaries. The fIrst of these is of the order of 2000 
m below the Panlleener cover. 

Since the regional solutions are tied to grmlite densities which are tightly constrained, 
and set in a much lower Precambriml density framework this section presents a 
problem. The paradox is almost certainly due to three dimensional features assessed 
nsing two dimensional methods mId sampling (all data: seismic, gravity and magnetic). 
The problem develops near tlJe 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 resolntion of the issnes posed by this line fragment may not be resolved until 
the line is extended (as plmmed), nor until a cross line can be observed which ties both 
AA2, PB mId mlY other new traverses along the Lyell Highway. 
Magnetic data do, however, provide ml interesting test by suggesting the existence of an 
nltramafIc slice witllin the dense Precambiml segment. This depth, within a few 
hnndred metres, is qnite consistent with the structural boundaries implied along Line 3. 
the magnetic profIle has a most distinctive fome it is a step mlOmaly of long 
wavelength and cmmot be explained by any near surface materials (basalt or dolerite) or 
shallow stmctures. Snch 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 tlle cmcial setting of Strickland. Model B is the 
preferred solution and it suggests the tmlgle of basement structures which nnderlie tlle 
Stricklmld area: mmly of which involve ultramafIcs. 

Shallow structnres involving tlle Panneener cover are much simpler. All data indicate 
one dolerite sheet within tlJe section but tllis sheet passes to ml unroofed plug fonn 
south of Strickland. Seismic data resolve most of the dolerite character along this short 
traverse but only patchily defIne the base of tlle cover sequence. 
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Seismic LINE TB02-BA (2006). 

Line BA extends from the Tiger Range above the Gordon River (450/5201), where 
there was some redundant acquisition which did not assist profiling, migration or 
correction, to the central plateau and tenninates nordleasl of Great Lake at the very 
edge of the Great Western Tiers above Poalina (487/5369). The line crosses the 
topographic ramp onto the plateau. Refer to Fignre 10. TIlis line begins all the exposed 
Lower Palaeozoic rocks of interest to Great Sonth Land Minerals Limited - ill the 
Florentine Valley region. 

Both regional control lines intersect dlis traverse (at abont 44 and 77 km; lines 3 (42 
km) and 7 (65 km) respectively). No difficnlty was experienced correlating the few 
seismic features observed and the implications of the potential field data. TIlllS dIe 
mnltiple reflection pattem observed deep in section near Line 7 is probably related to 
the faultlthrust offset at depth and a similar relationship can be observed near Line 3. 
North or east-dipping stmctures are implied consistent witll Figure 4. Major steps in the 
basement complex are implied in all data sets. Magnetic data coufinn most of these 
concepts eveu though resolution is limited. 

Near Line PB (at 8j kim), where Palaeozoic rocks are infelTed beneath Panneener 
cover, magnetic data indicate that the sonth face of the sequence is either deposited on 
and old, tluust surface, 011 exposed nltramafics, or has been tluust subsequently. Each 
option is possible and all have been observed, somewhere, in weslem Tasmania. None 
of the extant geophysical data can separate these possible solntions. All, however, 
suggest major basement structuring at varions times from the Proterozoic to the 
Pennian (and presmnably the Present). The situation is simpler sonth of the River 
Derwent Structural facings oppose and the constitution of the pre Penniall basement is 
qnite different Ma!,'11etic data even snggest that part of the basement sequence, thought 
to be dolomitic on the basis of gra,~ty anomalies, may be magnetic which wonld 
imply equivalents of tl,e Crimson Creek Fonnation are present. Between shot points 
700 and 1600 reflections wedge and dip west. This effect has been reprodnced in the 
models (from 10 to 22 km). 

The most distinctive magnetic feature is near Waddamana and may, partly, have a 
basement origin although tbere is 110 suggestion of a density offset 11lere is a flower­
like fau of slmcrures in d,e seismic record. It is possible for dolerite to accollnt for some 
of the effect observed and tllis could be confinned with more detailed snrvey. Much of 
the section north of Ouse contains two dolerites: au irregular 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 Shallnoll. North of Shanllon it appears tllat only one major 
sheet is present: exposed. Around the Waddamana area, however, two almost entire 
sheets intersect and intrude each other. TIle inter-sheet transgressions are ghosted in ti,e 
seismic data. Tertiary basalt conceals much of the geometry and alters reflection 
character. All tllis structuring, and volcanics, overlie the fan of basement structures 
which may be hinted seismically. 
Long seetions of this seismic record are bland and without major event. The implied 
synformul wedge of Palaeowic material at the north end of the lien is supported by 
changes in seismic character and dipping reflections. 
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Seismic LINE TB01-TC (2001). 

Seismic line TC extends from the Lyell Highway south of Hamiltoll (489/52883), to 
Bothwell (5005/53074), using Hollow Tree Road. Line 7 (at 94 km) intersects this line 
near Bothwell. 

TIle seismic record indicates IIp to 6000 III of massive units beneath Hamilton but with 
a possible shear zOne at about 1500 Ill. The heart of the record includes an apparent 
areh of reflectors, dipping steeply to the south but more shallowly to the north. Some 
shallower 5ynfonnal character is evident south of mid section. The deep record reveals 
a set of north dipping reflectors. 
Various changes ill seismic character, and which Illark short sections oftbe line, appear 
to be related to the zig-zag nature of the traverse with respect tu the orientation of deep 
structures (as iuferred and indicated in Fignres 4 and 5). No features present with any 
significant continnity. 

The gravity auomaly is distinctive (Figure 11) and requires a considerable thickness of 
dense material in mid SectiOll. This conflicts "ith the arched reflectors sillce the depth 
proportions requilled of kilO"" lithologies call1lot account for the anomaly. Matching 
implications from Line 7 suggests that a slab of Precambrian dolomitic sequence 
overlies a less deuse sequence. These elements can be aligned with the few reflectors 
observed and accollut for the gravity field observations at the Bothwell end of the 
section. The anomaly roll over to the sOllth tims reflects absence of the dolomite but the 
dominant presence of ti,e moderately dense Precambrian rocks. The uncoloured 
basement is silicoons Precrunbrian, probably of Tyennan type. 

The observed magnetic field mirrors the gravity field und, given the density links which 
exclnde piles of strongly magnetic volcanics, tile solutioll offered depends on two 
elements. Two slices of ultramafics, defining tile base of the moderate density 
Precambrian basement and extending iuto the fau of structures mid section, and 
granophyric dolerite and feeders, account for tile effect. The feeders appear to be 
slightly off section. The implication from the thrust relationships is that the east-dipping 
structure is younger bnt this cannot be confirmed since modest variatious in volume and 
distribution canuot be resolved. 
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Seismic LINE TDOl-PB (2001). Part 1: Botbwell to Steppes. 

Line PB is a long, complex traverse and it has been divided into three sections for 
analysis. Each of these is approximately straight and the segments allow regional 
linkage free of the total bend in the traverse, or orientation interactions. 

The first segment extends from Bothwell (5005153074) to Steppes (4912/5339) via 
Highland Lakes Road and Hunters tOll. This segment CIlIl bc cross tied to bolll regional 
lines (at 10 kIll to Line 3 at 65 km; at Line 7 at 95 km 1Iear Bothwell). 
11le pre-Panneener part of the seismic section contains large scale antiformal elements 
which crest lIear Hwllerstoll. The antifonll is truncated by a ramp reflection at 
considerable depth (abont 5500 I1l near Lines 3 and 7) and there is an even deeper 
feature (5000 III deeper). In the region of Steppes there are other shallow reflectors 
which show strong character (at about 2500-3000 m) and these are truncated by the 
north limb of the alltifonn. None of these features are well defined. 

Hunterston 1 was drilled near the crest of the antifonnal feature and 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 antifonn. If the dolomite 
content of materials enconntered in Hnllterslon I is llsed to set a minimum contrast for 
density (2.74 tim') then it is possible to provide an approximate depth match for the 
deep seismic interface, The density cromot lIluch exceed this value and calmot be as 
high as pure dolomite (2.84 tlm3

). Constraints may then be set for the alUount of this 
material present toward Steppes. If the upper section is siliceous Precronbrian rold no 
more than 2000 m thick (collsistent with character-filled seismic mue) then SOllIe 
variation might be allowed ill the dolomitic core but a maxilU1llll depth of around 7000 
m is fixed for the lower surface. A gross fanlt system is implied. 
The Bothwell end of the section is quite differen!. The Precronbrian core is thicker rold 
this can only be mass-balanced by a wedge of lower density rocks (presumed mid 
Palaeozoic). Beneath Bothwell there are other subhorizontal interfaces aud the gravity 
field requires some dense member (dolomite) to balance the other materials. 

These conditions may be summarised in reflection and thickness terms below 
Parmeener cOver, 

At Bollnvell: reflections at 1500,3200, 5600, 6800? and 11000 III 
Line 7: dense pE to 5000 111 and thrust at 4000 Ill. 

At 10 km: reflections <1000, 6500,11300 m 
Line 3: 400 III pE, 800 III pE dense, 2600 Pal?, 6100 dense pE 
model: 400 m pE, 800 III pE, 3000 Pal?, 5500 dense pE 

Steppes: reflections at 2500,2700 Ill, 7000-7500 lll. 

Extant magnetic data are not helpful (Figure 12) since dolerite effects conld account for 
all observations as presently defined. Dolerite along the section involves two intrusions 
from a feeder presnmed to lie offset from Hunterstoll with transgressions from tlle sonth 
upstepping toward Steppes. The current disposition of the entire sequence re-illforces 
the effect of regional ramping: ramping due to regional dips rold dolerite trrolsgression, 
both in tlle same sense (np to nordl). There is no closure at Huntcrston. 
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Seismic LINE TBOI-PA (2001). 

This short traverse provides a cross line on Line PB at north Hunterston and well 
Hmllerslon I was drilled 011 this Iille (4915/5327-4974/53262). 
Little seismic character can be discerned below the Parmeener cover, althongh the 
dolerite in the section can be identified, until there are transgressions toward the present 
surface. Character is lost where the dolerite crops ont. 

TIle models of Fignre 13 provide a reasonably consistent view with Line 7 (nearby to 
the west) and the intersection with Line PE. The gravity model provides a limiting scale 
on both density and depth (thicklless) of the modestly dolomitic Precambrian core 
block. The maximum estimate is greater than seen in the longer lines since these also 
carry the direct effects of denser segmellts. Some three dimensional elements are not 
properly represented on this short line. 
The magnetic data require the package of Precambrian rocks to be defmed by a slice of 
ultramafic rocks. No concentrated magnetic source, such as Cambrian volcanics or the 
like, can be involved. TIle deptll to such a slice, which has clearly been sampled acutely 
to strike at this orientation, cannot be refined without 1II0rc il1fonnatioll but could rauge 
from 5000 to 8500 m depending on structure, properties and thickness. TI,is ratIge is 
consistent with the inlplications of the longer liues. 

Seismic LINE TB02-TA (2001). 

This short traverse (Figure 14) extends east frolll Henuitage across the southem part of 
the so-called Huuterston dome (4876/53218-4984/53192). 

Two steeply dipping reflectors (diffractions?, off line effects) Catl be identified in the 
pre-Panueener seismic section. the most easterly of these lIIay be inferred to lie at about 
5500 m at the position of line PB atld imply such a thickness of moderately dense 
Precambrian section. The gravity model is consistent with this and magnetic data 
snpport the concept that atl ultramafic slice forms the base to the entire core block. 
West of the main central block one of the main reflectors seems also to be related to 
ultramafics, TIle gravity 1II0del would extend this structure to the base of the Panneener 
cover but the magnetic data is 110t able to resolve this detail. The two ultTamafic slices 
Catl be associated wi111 volumetric offsets in the basement block. 

Part of the principal magnetic atlomaly is dnc to near surface variation ill 111e dolerite 
atld a granophyre and, or, feeder, is suspected nearby. Since 111is location is close to 
Waddal1lana Road this iuference should be checked. 
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Seismic LINE TB01-PB (2001). Part 2: Steppes to Great Lal{e 

11lis segment of Line PB extends from the road juuction at Steppes (4911153388) to the 
Marlborough Highway jnnction at Great Lake (4795/53545). 

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 100-1500 ill below the Parmeener cover dip 
synform ally and become mnltiple near Great Lake. There are very deep reflectors 
across this entire record segment. Some of the shallow reflectors dip into the base 
Pallneener unconformity about 10 km northwest of Steppes. 

The modelled structures extend the previons segment of Line 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 patteru of major 
reflections with reasonable consistency across the entire model. The synfollnal 
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 consistent with the presence of a more 
massive dolomitic sequence and tlle reflections in this region may represent the upper 
surface of this block of material. These features are shmw in Figure 15. 

Magnetic data provide considerable support for the structural interpretation and snggest 
that the southemmost south-dipping structure contains nltramafics, or the reflection is 
dne to them, and that the otller strong reflections - bOtll midsection and near the 
synfolln - are also due to tlle presence of ultramafics. The stmcture some 4 km sonth of 
Miena is comparable with that of the Hnskisson Syncline of westem Tasmania and the 
main Precambrian block is also marked by bounding ultramafics on its npper surface. 
Strong reflections occur in the zone where magnetic data imply die presence of mafic 
slices. 
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Seismic LINE TBOI-ST (2001). 

Seismic line ST extends along Interlaken Road east from the Steppes (4912/53388), 
down the Tiers escarpmenl, 10 Tunbridge (Midland Highway, 534051533415) to Chapel 
Hill near the Macquarie River (54205153335). 

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

Initial review of the gravity data and comparisons with regional Line 3 illdicated that 
many of the reflections could not represent ulIit bonndaries at which significant density 
contrasts were present. Most are clearly stmcturalmargins. Sillce part of the very low 
gravity field near Chapel Hill is due to batholiths at depth Gust off end of section, 
Figure 16) SOUle constraints may be applied to the possible solutions within the 
bOlUldaries imposed by the reflectors. The bulk of the gravity field can be satisfied by 
slabs of moderately dense Precambrian rocks of the type enconntered in Hnuterston I. 
These appear to be thrust-bounded. TIle sequence appears to include slices of modestly 
dolomitic material, interspersed with lllore siliceous rocks. 111e sUlall positive anomaly 
near Chapel Hill may be due to a further slice of Precambrian rocks (inserted in the 
fonn of the Badger Head thrust block west of the Tamar River) or a denser version of 
the Mathinna Beds. TIle lower density sequence (magenta) is inferred to be mid 
Palaeozoic and is almost certainly Mathinna Beds. 

The situation at Steppes is collsistent with that inferred on parts I and 2 of Line PB, in 
which a sequence of siliceons rocks overlies the denser Precambrian basement. Both 
seqnences may be Precambrian. A little east of Steppes, however, a segment of low 
density Palaeozoic rocks may be inferred and these are possibly Silurian or Devonian in 
age given oUler correlations. A major offset structure, 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 interesting insights on this profile. Nearly all major blocks 
appear to be defined by magnetic slices of high magnetisatioll. Ultramafics are clearly 
universaL These materials define the base of Ule main central slab and Ihe top of the 
westen. slab. A further slice of mafics appears to lie within the possible Mathinna Beds 
series beneath Tunbridge bnt these are not accurately located wiul the present data and 
may be situated along tbe nnit boundary inferred gravimetrically. If tllis is indeed the 
case then it wonld suggest that the lipper block beneath Chapel Hill could be 
Precanlbrian. 
TIle relatively flat-lying deep reflections near SP 1220 probably mark a sheared 
siliceous sequence beneath the slab of modelled, partly dolomitic Precambrian. Easl­
dipping character then predominates to the east as indicated seismically. All features 
are either thick or widely separated. 
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ScisrnicLlNE TBOI-TH (2001). Great Lal{c to Golden VaHey 

Seismic Line TH seems 10 offer an opportulliJy for considerable control and inspection 
of the types of reflection event to be expected from exposed Palaeozoic rocks and the 
Parmeener seqnence on the Great Westem Tiers. This line presents Some of the best 
seismic dala in tlle snrveys to date but the variability of the geology and the 
uncontrolled naturc of the basement possibilities confounds simple assessment TIle 
southem end of the section is at the south eud of Great Lake (4733/53521) and the 
modelled section has been tenninated Ilear Golden Valley (476115392) where the 
basement rocks are again cOllcealed. 

Detailed inspection of the seismic data reveals some major featnres with continuity in 
depth aud a nnmber of isolated features which extend laterally. At least two erratic, 
wavy reflections can be identified at U,e Great Lake end of the section but there is a 
large break in character south of Breona. TIlis feature dips northward (or eastward); 
between Broona and Pine Lake there are some marked events 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 south-dippiug features beneath the 
slopes of tbe Tiers. The principal problem is that nOne of the many isolated blocks can 
be directly correlated to any Palaeozoic suite in the section or along strike. TIle 
interpretation is dlUs dependent on Ule size and shape of the elements recognised and 
the possible physical properties which are consistent with these. 

TIle eolllmon tie for three profiles (TH, PB parts 2 and 3) is along the southem shore of 
Great Lake and there are simpler and more direct controls from Ule other lines which 
link out less ambignously. The real problem is tbat the soutbem part of the traverse is 
quite different in character from the northem part and the bounding structure is clearly 
major (Figure 17). Near Great Lake a sequence involving relatively low density 
Palaeozoic rocks, inferred to be Silurian and, or, Devonian, overlies a dense dolomitic 
unit and the modestly dolomitic Precambrian basement. TIle absence of any clear 
magnetic con'elation suggests that the dense unit is a Precambrian dolomite. The largc 
gravity anomaly mid section call only be explained by dolomites since the gradients are 
critical. The anomaly contrast to the south is strikiug and cannot be managed within the 
reflection frame unless the block is relatively low density siliceous material: the 
obvious candidate is west Tasmanian Silurian rocks. This wonld then imply major 
thrust dislocation to also draw in the dolomite above thelll. Tbe truncation of all these 
blocks is unusual but there is a ghost of reflection in the required position snggesting 
anodler structure cutting into the section. 

A Illore ordered situation can be deduced between Breona and Golden Valley in which 
a large fold lllay be mapped. This fold includes a full sequence of Lower Palaeozoic 
rocks and representatives of all members exposed around U,e region are included. 
Gordon Limestone mIlst be included as one of the few positive density agents and 
generates the low positive bulge in the gravity profile. Note that this is not in the 
position inferred by Blackbum (2004): that position, with foonations wedging up to the 
unconfonnity is occupied by probable Silurian rocks. 

I 

I 
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Magnetic data defme ultramafics 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 
dislocatiou surface. 

Seismic LINE TBOI-PB (20ot). Part 3: Bronte to Great Lake 

The third part of Line PB extends from Broute (457/53305) via Bellevue aud cross Line 
TD, to Great Lake (4725/5353) via the Marlborough Highway. 
This portion of Line PB contains some of the most interesting and strikiug reflections in 
the entire snrvey. At least four major reflections can be seen in three segments of this 
portion of the line. Unfortunately none of tllem can be traced unambiguonsly across the 
record bnt together they present a giant antifonn effect with structures dipping both 
south and north and almost flat-lying in the region of Bellevue. What do these elements 
represent? 

Other lines (PB part 2, and TH) suggest possible Silurian rocks and Precambrian 
dolomite overlying a modestly dense core of Precambrian rocks. This can be accepted 
in the present model (Figure 18) bnt the gravity profile snggests that the Palaeozoic 
component rapidly thickens to the sonth before shallowing toward the Bellevne area. 
This is consisteut with the reflector dips nortll of Bellevne. It is possible tllat most 
members of the Lower Palaeozoic fonllations of westenl Tasmania are present - with 
the possible exception of Cambrian rocks. The gravity profile is not compatible witll 
any significant volume of these units and the magnetic data do not appear to snpport 
their presence eitller. The central anomaly can be readily accommodated by the 
common Precambrian member and density consistent with the upper reflection set. 
Otller reflections, approximately 1000, 1500 and 4500 m deeper, do not have auy 
gravimetric or magnetic relevance and must represent structures which 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 
continuity demonstrable between the sonthem and central 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. Ln the absence of any control illfonllatiol1 this amounts to overillterpretation. 
The time map (Figure 20_ shows the location of tllis major break. Magnetic data pick 
out at least two horizons which may contain ultramafics, oue lies within the 
Precambrian complex at Bronte, but may be beneath it, and the other is within the 
Palaeozoic sequence at Great Lake. 

The apparent antifonn is tlms in several parts, each constituted rather individnally and 
not in a stratigraphic stack and, when seen in cOlljmlctioll with line TD, the main fann 
is found not to be closed near this profile. 
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Seismic UNE TB01-TD (2001). 

Line TO provides a useful cross liue for the structure at Bellevue (Line PB part 3) and 
shows that all reflectors can be linked. Parts of them can be traced laterally bllt 
dislocations are evident, just as noted in the above discllssion. 

111e modelled line extends from Great Pine Tier (457/53477) to Bellevue Tier 
(466/53385) and the mid point is on the Marlborough Highway and a tie with Line PB, 
part 3. This short line cOllfinns the many distinctive reflectors observed 011 Line PB and 
shows that one dips to the northeast, and the otllers dip to the west. A crude time map is 
offered ill Figure 20. The map is based on the direct implications of this line and PB 
\\~111 inferences and limitations based 011 TBITL (below). No part of the seismic surveys 
yet lIndertaken by Great South Land Minerals in central Tasmania provide a 
satisfactory grid and any time maps must bc very sketchy. If the structures mapped 
have any closure it is somewhere ncar Lake Echo. Line TO simply shows that the major 
reflections dip west and that some sources reach up to the base Panlleener 
unconformity. 

Major traverse PB has been interpreted without allY Palaeozoic content ill mid section 
ill the location of the apparent alltifonn but there are SOlUe relatively shallow reflections 
on this liue which indicate a more complex folded environment beneath the 
llnconfoITl1ity. Further, the gravity data which are poor and must be con finned 
im ply a positive crestal anomaly and which, if real, caunot be explained by a simple 
slab of denser Precambrian rocks. This situation is also constrained by tbe dips of major 
blocks or nnits and a structural crest in the region of Lake Eeho at line end, not /ine 
centre. Lower density rocks must be present at the western end of the profile and the 
rollover of anomaly then becomes a natural result of the gross dips. The magnitude of 
the gravity anomaly also indicatcs that the thickness of Precambrian rocks iuferred 011 

line PB is all absolnte minimum and, further, that denser nnits mnst be present. 111is 
suggests that line PB samples a portion of the area in which a dolomite sequence is 
preseut only as a 111in cap on the more normal basemen! TI,e three dimensional nature 
of the structure and its contents Illay be demonstrated by comparison of the two 
profiles. 
Magnetic data are distinctive and imply the presence of ultramafics near the contact 
between dolomite and the lower basement roeks. TI,e extent of this material and tbe 
depth at which it could be emplaced has been examined and it has been found that the 
most likely locatiou is shown in Figure 19. It is lIl0st unlikely 11,at tlJenltramafics are 
present at the base of the denser Precambrian segment. 

Figure 20 presents a crude summary oftime events in tlte Bellevue region. Structures 
run up to the base Panlleener unconformity and the importance of review of possible 
sonrces, migration paths and seals becomes evident. 
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figure 20: Three selected reflector events in the BeUevue region which suggest the 
gross structure. It is not clear whether these events have any stratigraphic significance 
or are merely tlmlst 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 fonn 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, 458/53323) 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 evident 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 thick Palaeozoic sequence, dolomite and 
dense Precambrian beneath the Bronte road junction. This could be arranged in the 
model for line TB-TL (Figme 21) by inserting a wedge of lower density material above 
the Precambrian variations. However, the seismic character of Line TB is most 
distinctive and emphatic: there are several west-dipping structures beneath the region 
extending from Lake Echo toward Derwent Bridge. If these stmctures are accepted then 
a simple pattem such as ShO""' in Figme 18 is not credible when seen in east-west 
alignment. It shonld be noted that both solutions could be correct and that Figure 18 
presents the strike orientation, Figure 21 the dip orientation. 
There is no doubt that the gravity field demands the presence of more than nOllllal 
density Precambrian rocks and blocks of dolomite have been included in the model. 
These have been located consistentIy witIl seismic character. 

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

Very different conditions apply at the westem end of tI,e traverse, beneath Mt King 
William. In tI,is zone there are arcuate reflections which are synfonnal and within this 
package there are east-dipping elements. Few oftI,ese 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 seqnence are present in a large fold with 
offsets and onlaps. 
Magnetic data, although at the edge of reliable coverage, offer some important 
constraints and generally confinn the gravity picture. A slab of slightly magnetic 
material is present in tI,e gross fold and can be presumed to be Cambrian volcanics. An 
altemate view wonld be a segment of metamorphosed Precambrian but this would not 
be easily fitted into the density profile reqnired to balance the gravity field. Ultramafics 
are also present, partly as a slice between Precambrian blocks and partly witIlin the 
main fold - at the base of tI,e inferred volcanics. This is a pattem commonly observed 
in westenl 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. This 
conclusion supports the general view of the interpretation tI,at the modelled aspects of 
the structure, as seen near Bronte, are detennined by line orientation across a complex 
dipping environment full of detachments. 
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DISCUSSION 
The analysis reported above is abnost wholly consistent ,vith previons work, with some 
significant variations, in terms of the general structural content, gross lithology of 
basement, and structural style of the rocks deep beneath central Tasmania. 

The nse of tbe limited seismic coverage available has removed many interpretation 
options and clearly demonstrated the presence of two families of thrusts: east and west 
dipping. 

Comparison of many modelled lines, in the few places that they overlap or intersect, 
will show some minor deviations or altematives. As noted earlier this may be due to 
orientation and observation issues, but is generally dlle to incOIporation of slightly 
different concepts where the seismic data allows or is silent TIms, Lille PB (central 
part) and Lille ST, at Steppes (Figures 15 alld 16) for example, present similar materials 
or sequences but a different balance of them. Much depends on the data control in each 
segment, the change in line orientation, and the feasible combinations of units and 
physical properties. 

In the context of central Tasmania the cover of post Carboniferous rocks (Parmeener 
Supergroup alld dolerite) is ahnost melevalI!. It is a relatively tlUlI veneer with regional 
dip and distortion. Any structures within it have origins and associations ill the 
nnderlying complex. TIlis means that tile Hunterston structure, as soon in the Pennian 
rocks, is related to rejuvenation of the underlying thrusts, some of which involve 
Cambrian and Devonian activation and creation. Several Jurassic dolerite structures are 
also related to tllese sites and changes in sheet fonn seem linked. Many feeders, lUost of 
which are not accurately located by gravity or magnetic data as yet, may also be 
associated. 

TIlere are enough magnetic data to demonstrate that a number of structures include, or 
are defined by, material witil ultramafic properties. This material is Cambrian ill age but 
has been relocated structurally, MallY of these structures are seismically defined due to 
the different properties of the ultramafics, and the sheared and fractured nature of the 
ZOlles ill which they now occur. The broad spread of reflections in some regions 
indicates highly sheared, structurally layered rocks. Few of these zones are extensive. 

Precambrian rocks are, in general, at nOll commercial or lion productive depths 
although a HlImber of blocks crest to, aud are overlain by, the Panlleeller cover - as at 
Hunterston and Bellevue. Varions dipping blocks have been identified which are thrust­
bounded. 
On the presumptiou tilat rocks youuger than Cambrian are of most interest to the 
exploration program Figure 22 has been prepared to suggest their location and allY 
inferred structuring. This diagram is focussed ou the Central Plateau region since this is 
tile current location of most of the seismic uelwork Other seislIlic lines straggle to the 
west or south and lead to Palaeozoic rocks bUI, nntil there are tie !Ind cross lines - and 
more potential field data - it is not possible to infer much about the possible structures 
(see Recommendations), 
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Figure 22: Inferred location of mid Palaeozoic suites. 
The diagram also shows the location of major thrusts but few of these can be oriented 
nor COlUlected 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-eastem part of the licence 
area where it is thought that the Mathinua Beds seqnence predominates. This region is 
not adequately surveyed by auy means as yet and no conclusions can be dra,,"l. There 
is clear evidence of a large fold and possibly monocline at the foot of the Great Westem 
Tiers. This structure probably involves Mathimla Beds aud is also broken by a series of 
faults and thrusts in possible flower and rift margin struchlres. Such a zone may not be 
prospective in any event dne 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 example: 
What happens at the edge of the inferred Palaeozoic sequence which dips west from the 
unconformity beneath the segment Bronte to Derwent Bridge'! Could traps exist in this 
region? 
More control is needed near Bellevne. Where exactly does the shallow cover inferred to 
be mid Palaeozoic rocks become truncated by the unconforulity? Conld traps exist? 
Gezer-I will answer some of tllese questions. 
The situation near the highway 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 Hnnterston? There does not appear to be one in the 
post unconfonnity rocks but the identification or demonstration of mid Palaeozoic 
rocks to the north may prove important. 
The situation involving possible mid Palaeozoic rocks in tile regionnortil of Ouse must 
be resolved: does the succession extend east of tile Derwent axis'! 

It must be stressed that tllis interpretation is essentially uncontrolled and based on 
insufficient data for acceptable reliability risk. It must be regarded as preliminary and 
indicative only. 
The seismic coverage, witll its awkward line orientation and terrain changes, generally 
lacks ties and does not allow proper defmition or mapping of any unit or struchlre over 
worthwhile distances (except for some parts of tile Permian rocks and some dolerite 
sheets). TIle gravity coverage ranges from excellent to terrible and much weight has 
been placed on too few observations. The magnetic coverage is unifonn but coarse and, 
ironically, hllllS ont to be tile best regional data set, as a data set, at the time of writing. 
It is simply a pity that the wide line spacing leads to limited resolution of features and 
locations. 

This interpretation amounts to an over-interpretation in many regIons and the 
Recommendations (below) are designed to solve this problem and advance the 
exploration effort. 

This study includes no evaluation of the seismic or other data coverage northeast of the 
Great Westenl Tiers. A comprehensive view of that region, a view consonant with new 
data, was provided by Leaman (1991, 1992) and Leaman & Webster (2002). It 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. 
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OTHER OBSERVA TrONS 
The above discussion and interpretation, with its emphasis all old rocks and complex 
structnral relationships, wonld seem to offer little for a petroleum exploration program. 
The sequences, and lithologies, inferred are of high velocity and structnred. It is a thrust 
terrlllle. All formatiolls in these circnmstanees are likely to be of low porosity bnt lIlay 
be locally fractnred. In such fTactnred zones they may fonn adequate reservoirs for gas 
or fluid and the same zones would also be critical for lilly flnid migration, OT escape. 

It is often assumed by "soft rock" explorers that hard rock terranes carry little potential 
for petrolenm - bnt this is clearly not the case ill some Asian provinces. The same 
principles, involving source, migration and storage apply: is it possible? 

Various theories for potential source rocks have beeu presented for the Tasmania Basin 
- a tenn which might itself be of little value. This, and previolls, regional interpretation 
indicates that the post Carbouiferous rocks of the "basin" are but a veneer with very 
modest variation in dlickness and which have been largely removed as a cover. 
Migration is clearly possible per the net of thrusts, faults and fractnred zones and, 
perhaps, near nnconfonnities. 

In snch situations the matter of seals becomes paramount since many fractnre systems 
have been rejuvenated and extend to surface, The potential for leakage is high lIlld this 
pattenl probably ac"ounts for the LOllnavale observations of escaping oil through 
dolerite. Set against this negative view is the fact that nearly all media encOlUltered iu 
central Tasmania, and implied in the above interpretation, including Penllian rocks at 
depdls greater than 100-200 m, have velocities ill excess of 5000 m/s; most ill excess of 
6000 m/s. It is known, for example for Permian rocks and dolerite, that this translates 
into a tightly sealed rock mass in which joints are fIlled and effectively impenlleable. 
111ere is an observed velocity profile in such rocks as surface is approached 
representing first an opening of joillls (due to mllo.ding) and then dne to increasing 
effect of weathering. For the dolerite the critical change oceurs at depths of 40-80 m 
below surface. Below snch depths the rock is a seal. TIIUS for dolerite, within section as 
a complete sheet, the intrusion itself represents a seal. 

It might be expected that lIlally other, older high velocity lithologies would act in a 
similar manuer. III these tenns, Lower Penuian rocks deeply buried (depdls > 200-500 
Ill) would also act as seals - regardless of lithology. No sllch assumptions should be 
made for Triassic orYOllnger sedimClltary materials. 

These comments lllean that Illally units, viewed stratigraphically or as structural 
members, could act as seals. The issue for exploratioll is, conld reservoir settings be 
developed and recognised in such situations, or with less than excellent data. lunonnal 
sitnations dipping reservoirs, whether structural or stratigraphic, may well display 
anomalous reflections: direct hydrocarbon indicators (DHls) in which a strong 
horizontal reflection can be contrastod against its dipping setting. Using the currently 
available data, with all its limitations, there are few unambiguous stratigraphic 
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rellectors defining units but many structural reflectors (thrusts and fracture zones of 
lower velocity), and few such pattenlS might be identifiable. 

Two possible DHls have beeu observed, and each involves an association with a lower 
density medium, presumed to be mid Palaeomic rocks. 
These are located at SP 3380·3420, Line TB01·PB and SP 1540·1760, Lille TB02·BA. 

TIle possible feature On Line PB is illustrated in Figure 23. 
There are several, horizontal high amplitude responses on the structural crest and these 
show slight dip coutrasts to all snrrounding feahlres. Given the three dimensionaillature 
of the stmctures involved (Figure 20) this character is quite unexpected. 
TIle respollses arc associated with the intermediate level structure which may involve 
ultramafics and these materials may he implicated in the generation of the seismic 
changes. 

TI,e possible features on Line BA are much less definite but there arc several 
possibilities in the particular short line section. All lie in the 0.6 to 1.3 seconds range. 
The sites lie sou III ofMt ll1Uuderbolt near the edge of the Florentine Valley structures. 
All responses are relatively subtle but oppose the grain of other rellections. All effects 
lie within the modelled Palaeomic section which is considered to dip up to the east 
toward the base Parmeener ul1confonnity. 
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Figure 23: Portion of Line TBOl -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 
indicato", or a combination of off-Ime, dippmg and diffraction events. Short horizontal 
effects are clearly anomalous in this situation. 
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CONCLUSIONS 
The priucipal conclusion drav,ll from the present study, which represents the most 
extensive analysis ever underlaken, is thallhe data available is qnite iuadequate for Ule 
guidance of a snbstantial exploration program. See Recommendations. 

The seismic surveys completed to date are too isolated and unable to provide any 
comprehensive structural or stratigraphic unity. Segments of these traverses carry 
interesting suggestions of reflector events but their origin is not identifiable without use 
of other methods or well coutrol. Most events are thought to be stroctural bouudaries. 
One well, Huntcrston-I, is simply not enough to provide the required control 
information aloue: the area is too large, too complex and too variable for this to be 
claimed. 

Gravity data, which have been used to carry major elements of this interpretation, are 
variable in quality and coverage aud have almost certainly been over-interpreted iu 
westem regions. Magnetic data, used to test or verify certain elements of tbe 
interpretatiou, are only able to do so within the constraints of acquisition specifieations. 
This data set is the most consistent regionally and it has been able to allow critical 
conclusious. These include the deduction thalmauy tlrrusts aud detachments are present 
and that tlley involve ultramafics (presumed to be Cambrian in age). 

The present integrated interpretation does indicate where data must be acquired, and the 
nature of that data. If tllC inlplications snggested, with respect to mid Palaeozoic 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 
variations and such sites should be drilled to establish firm control at clearly anomalous 
or ambiguous locations. 

The interpretation generally confmns earlier views tilat central Tasmania is nnderlain 
by a complex overthrust terrain and that thrusts are both east and west facing. Many 
include coatings of ultramafics and some arcuate surfaces are completely enclosed with 
these materials. Precambrian rocks, inclnding dense and dolomitic members, or largely 
dolomite, dominate the upper crust and siliceous Tyeunan style basement is relatively 
limited ill volume. The denser rocks may also be strongly metamorphosed and altered 
rocks but there is no suggestion of any significant maguetic signature. 
Palaeozoic rocks can be traced into the plate an region frOUl U,e southwest (Florentine 
valley region), the west (King William) and the nortll (Golden Valley). Block size, 
variation and limited lateral extension restricts seisUlic control and lhe other data sets 
can only indicated general presence and basic IiUlology at present. It is clear, however, 
tllat large portions of the included seclion are relatively low density (2.60 thn' +) and 
iudicates tile presence of Silurian and Devonian rocks, perhaps with significant 
elements of non limestone Ordovician. Large accumulations of Cambrian rocks appear 
to be absent mlder much of Ihe region. 

This interpretation should be reviewed and models recalcnlated Ol1ce new potential field 
data is available and at least S0111e of U,e control wells have been drilled. 
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RECOMMENDATIONS 

Some comments were made in Introduction which suggested that the present work 
would inevitably be limited. Such limitations were directly related to ground 
inspections of critical structures, and the quality and coverage of gravity and magnetic 
data. It is also clear that the generally isolated nature of the seismic coverage also 
retards understanding. The entire interpretation should be reviewed npon completion of 
these reCOlll1Uelldations. 

DRILLING 
Some drilling is reqnired regardless of acqmsllion of any other data, or surface 
evaluations. Some real control and insight into the construction of the basement is 
essential - and this control must be widespread. 
Great South Land Minerals has nominated a number of drilling targets, mainly 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, the content of the basement to such depths may offer 
cines as to the source and movement of any hydrocarbons present. The already-drilled 
deep hole at Hunterston is not deep enongh to answer some of the questions which arise 
from existing seismic data: hence any holes should be drilled to rig capacity and not 
less than 3000 m (economic depth limit'!). 

This study snggests that some of the current, nominated well sites are not ideally 
located. An example of this is offered by Gezer I. This is clearly off structure, whatever 
that actually is, and would reqnire greater depth to reach any of the primary reflectors. 
This site should be shifted several kilometres 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 confinn 
or deny the absence of Palaeozoic rocks near Marlborough. The Lake Echo site is 
probably close to the crest of reflectors (Figure 20) and would test both the 
prospectivity and stratigraphy of the region. 
Some other suggested sites, which would provide regional control and resolve some 
ambiguities, are also shown on Figure 22. These are considered the minimnm 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 mnst 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 snrvey should 
have a line spacing of the order of 200-400 m maximnm (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 lines 
of 10-20 km are advised as minimum 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 continned fonn at some fixed height, say 1300 m asl. The 
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upward-continued fonnat would be used for basement interpretation and the detailed 
low level fonn for Panlleener interpretation. 

The coverage and quality of gravity data must also be improved but this is an easier and 
less costly exercise. Some parts of dIe area already possess a nominal I km observation 
spacing although the reliability of anomaly values may leave something to be desired. 
Many regions have a statioll spacing of more dlaJl 7 km, including the zono south of 
Bellevue, around TImnderbolt, aJld llear Lake Echo. This explains the COlllments given 
in Conclllsions: SOllle traverses are almost certaiuly over-interpreted. It is recommended 
that every track of access which eaJl be driven with a 4\\lD vehicle in these areas be 
traversed aJld observed at 500 m nominal spacing with a modem gravimeter and GPS 
SllPpOrt. This method will rapidly improve gravity coverage and reliability. 

SEISMIC DATA 
The present study indicates the problems with existing coverage aJld also suggests !:hat 
the seismic coverage plaJllled for 2007 is imperfect Important structures and 
stratigraphic sections have been missed, and tie sections not considered. It is important 
that a net of seismic profiles be acquired since much of the difficulty with tbe present 
coverage lies with the isolation of individnal traverses aJld ~lC lack of cross ties. TIlcse 
are especially uecessary in the Lake Echo region on the basis of present inferences. 

Recommended coverage for ~le plateau region is suggested on Figure 25, 

The data should be acquired using a wide frequency response and should not be filtered 
or altered in any way prior to processing. All traverses should be acquired with the 
straightest orientation and should exclude major doglegs wllCrever possible. Use of 
roads means that some orientatioll and elevation problems are inevitable bnt the 
proposed continuation of Line AA2, for example, is not advised. Tins line, essentially 
north-south, includes aJl east-west segment of some kilometres. 11lis will degrade 
results. An altemative arrangement has been suggested in Figure 25 aJld it involves 
acquiring the north-south segments as proposed but using a cross traverse to acquire the 
O~ler portion. TIlis has the advantage of providing a proper and continnous settillg for 
all segments. 
Traverse planning lllUSt be carefully thought ~lfough ill order to optimise results. Any 
seismic survey in TaslllaJlia is very expensive and aJly~ling which diminishes the 
chaJlce of good results should be avoided. Lille PB, for example, is little short of a 
disaster for this reason. TIlis line should have traversed from Bronte to Deloraille, not 
Bronte to Great Lake to Bothwell. TH should have been Great Lake to BO~1\veIL 
Several other lines have waste segments which add nothing to ~le data set. It is not an 
advantage to use every bit of road or road cnrl just to advance a few lumdred metres 011 

orientation. 11lis is evident for lines BA and TL where nothing is gained by taking a 
hairpin bend and following a different orientation. 
Seismic presentations should be labelled for orientation aJld shonld be organised in the 
SaJlle way (looking north for east-west lines, and looking west for north-south lines) 
and shot points should be systematically laid out to achieve this. This is a piamlillg 
issue but reduces confnsioll aJld rotation of data in order to put it in the mannor of 
nonnal inspection. Part of this problem has arisen at the processing centre which has 
not been concerned with the finer points of llsefill, and non confusing, presentation. 

I 
L. 
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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 TBO I, blue = survey TB02). Firm lines on overlay are planned lines for next 
survey. Broken lines are the minimum recommended coverage required to provide 
cross ties and basic time maps. 
Note AA2 has been planned with a major dogleg. This line should eilher be 
acquired in segments or as two parts and much longer cross line as shown. 
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APPENDIX 1 

TABLE OF ROCKPROPERTlES 
Density is expressed as contTast with background and reduction density of 2.67 g1l1/cc 
Age and unit Density Susceptibility 

gm/cc, tiel! 111 egs S1 

Quaternary 
Tertiary sediments 

basalt 
Jurassic dolerite 
Triassic 
Permian 

Siluro-Devonian 
Mathinna Beds 

Devonian granite 
granodiorite 

Ordovician Gordon Gp 
DenisonGp 

Cambrian Tynda[lfYolande Gps 
Dundas Gp style 
sundry variations 
andesites 
central volcanics 

-1.2 
-0.7 
0.23 
0.23 
-0.22 
-0.110-.13 

-0.1 
-0.0610 0.04 
-0.05-0.07 
0.03 
0.07 
-0.07 

O.os-O.o7 
0.05-0.07 
var 
0.1-0.15 
0.06-0.08 

0 
0 
>0.001 
>0.004 
0 
0 

0 
0 
0 
-0.0002 
0 
0 

0.0002 
<0.0002 
var 
>0.0002 
-0.0002 

porphyry -0.03<0.05 <0.0002 
granile -0.05/0.02 >0.0005 
ultramafie var >0.01 
Que slyle basalts 0.1-0.2 >0.0003 

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

PrccambrianlEocambrian 
Crimson Creek Fm >0.1 >0.001 
Success Creek Fm >0.07 0 
Lineament rocks >0.1 >0.0002 
OonahlBurnie Fm 0.08 <0.0005 
Forth Complex 0.1 o var 
TycnnanlBadgcr/Roeky Cape 0 0 
Cradic Block var 0.1 0 
S lind ri csl amp hiboli tes 0.15 0.0003 
Massive dolomites 0.17 0 

>0.01 
>0.05 

-0.0025 

0.0025 
<0.0025 

>0.0025 
--D.0025 
<0.0025 
>0.006 
>0.12 
>0.0035 

>0.01 

>0.0025 
<0.006 

0.0035 
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APPENDIX 2 

READING THE MODEL DIAGRAMS 

All models have been constructed using the criteria and methodology of Leaman 
(1994, 1995, 1997b). This means that a family of rock units (see Appendix I) has 
been consistently engaged and in ways that are known 10 occur. 
Property ranges lie close to those observed and qnoted in Appendix I and inferences 
have been used to deduce which combinations of units may actually be present, and 
where. 

The diagrams themselves are in two parts: gravity and magnetics. 11le separation has 
been made for clarity and to indicate which units contribnte to the observed or 
modelled effect. This is rarely apparent in componnd plots which attempt to label 
units with properties nsed. 

In So far as it has been possible, and hardware and software have allowed (there were 
some curious transfonnations!), the sections are colour coded and labelled in varions 
sections so that the reader may gain a feel for what is inclnded. 
Dark blue Precambrian dolomite, light blne = relatively dense occasionally 
dolomitic Precambrian, white = siliceolJs, possibly Tyennan Precambrian or neutral 
lithology (2.67 tim'). Dark green = Cambrian ultramafics, light green = other 
Cambrian rocks (volcanic or sedimentary). Red or black have bccnnsed for Devonian 
fonnatiolls, magenta for Silurian, red for siliceous Ordovician and light red for 
Gordon Limestone. Devonian granitoids are shom1 in red. 
Undifferentiated Pannccner cover or Permian is usually shown ill light grey 
(occasionally blue), Triassic ill green and dolerite ill black. Tertiary rocks are not 
visible (but included III the models) at the scales plaited. 

Observed data profiles are the red lines in each case. The blne profile is the calculated 
(modelled) profile. 
The anomaly scale (top left in each diagram) shows the range of scale. Thus 20 mgal 
represents the entire scale, each tick is then 4 mgal. 
TI,e depth scale (bottollJ left) is scaled in the sanle way. 11lUs 9000 m represents the 
full scale, each tick is 1800 n1. 
11,e horizontal scale (bottom right, below "calc shift") is the fnll range of the diagram. 
Thus 45000 III represents the length of the section presented, although at least 15000 
m Illore will have been included in calculation to avoid large elld effects (but not 
displayed), and each tick will then represent 4500 In. 

The values of "obs shift" and "calc shift" are important since these coufirm the 
consistency of the modelling. The differences between the two numbers should match 
the base shifts or base levels of the data set. For residual gravity data, assuming the 
residual separation to be valid, this difference should be zero. For residual magnetic 
data it will depend on what base value was chosen by tile contractor of the survey and 
its difference from the true IGRF related value at the site. Since the magnetic field is a 
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variable fUllction this number call vary and must be assessed for the survey and data 
set. TIle residual field offered Oll magnetic maps is rarely true, since this subtlety is 
not appreciated by many, but it is important that it be detennincd and recovered 
cOllsistelltly in modelling or magnetic inteIpretalions become nonsense and iIl­
determined, In this case an assessment of the data set snggested that the true base 
value for the survey was 50 to 60 nT higher than the values presented. This difference 
shonld, therefore, appear in the shift values, A difference of 50 nT has been 
considered an adequate match, 

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