
conductive with a near zero decay through all 
offtime channels (Figure 12). All additional 
Flying Fox drill testing intersected nickel 
sulphides and these holes provided excellent 
DHTEM platforms with which to screen for, 
and delineate the massive nickel sulphide 
system. At the time of writing the indicated 
and inferred mineral resource at the Flying 
Fox T1-T2 deposit had been estimated to be 
316,000 tonnes at a grade of 5.9% Ni.

After the initial period of delineation drilling 
at the Flying Fox T1-T2 deposit it was decided 
to drill test anomaly (C) observed in FFD123; 
offhole of source of which was interpreted to 
be below or east of the hole and extend north 
of the drillhole. It was mostly near horizontal 
and of significant areal size. Drill testing of 
this DHTEM target occurred during December 
2003 (FFD136W1 – Figure 3) and results 
confirmed the presence of significant massive 
nickel sulphide aligned along a sub-horizontal 
structure intruded by a granitoid (~1.5 m @ 
6.9% Ni – Flying Fox T3).

Flying Fox T4 and T5 discovered 
July–August 2003

Broadly anomalous DHTEM results were 
identified in the lowermost section of a deep 
exploration drillhole during December 2003 
(FFD136). Ongoing modelling during early-
mid 2004 suggested that the source could be 
consistent with the presence of a significant 
conductor, at a considerable distance east of 
the hole and it was postulated that the target 
could represent fault offset mineralisation. 

Based on this information and the continued 
aggressive exploration approach, the decision 
to extend the drillhole FFD136 was then made 
and drilling commenced in July 2004. Initially 
the daughter hole (FFD136W2W2) was drilled 
to ~1130 m and remained in monotonous 
footwall meta-sediments. However, subsequent 
DHTEM logging suggested that the hole was 
approaching a conductor of interest, possibly 
situated along a fault offset, basal ultramafic 
sequence. It was for these reasons that the 
hole was deepened and eventually intersected 
a wide zone of massive nickel sulphide ~50 m 
below the initial end of hole (FFD136W2W2, 
12.4 m @ 5.2% Ni - Flying Fox T5). Also 
of interest in the original DHTEM log for 
FFD136W2W2 to 1130 m was the presence 
a target of significant areal size, situated at 
>100 m above and sub-parallel to the hole 
(Figure 13). Drill testing of the DHTEM model 
during August 2004 intersected significant 
nickel sulphides at the approximate target 
depth (FFD160 - Figure 3, ~2.9 m @ 3.1% Ni 
– Flying Fox T4). Ongoing DHTEM logging 
of many of the deep drillholes targeting Flying 
Fox T4 and T5 continues to this day and the 
resultant information remains an invaluable 
tool for guiding step out drilling. At the time 
of publication the inferred mineral resource at 
the Flying Fox T5 deposit had been estimated 
to be 630,000 tonnes at a grade of 6.9% Ni. 

Whilst completing the initial discovery 
geophysics work on the Flying Fox T5 deposit 
several DHTEM surveys of FFD136W2W2 
were performed using both a conventional 
dB/dt system (Crone PEM) and a recently 

Fig. 11. An early cross-sectional view of the Flying Fox T1-T2 deposit showing the poor coupling associated with 
the historic loop as opposed to optimal coupling with the 2003 west loop.

Fig. 12. DHTEM data from hole FFD133B showing 
a wide, muted response across the highly conductive 
Flying Fox T1-T2 mineralisation – Crone PEM, 
150 ms time base – acquired by Outer Rim 2003.

developed B-field system (Atlantis Fluxgate). 
Figure 14 provides an axial or uphole 
component comparison of the two methods 
at late offtimes (~50–135 ms) and also includes 
the calculated residual step response derived 
from the Crone PEM dataset (S1 residual, % 
total theoretical). There is clearly a significant 
difference between the upper and lower 
peaks of the T4 anomaly defined in the dB/dt 
(~775 m-1050 m) as opposed to the B-field 
data (~925-1075 m). This can be explained to 
some degree by the significant, late offtime, 
downhole migration of the upper peak of 
the T4 anomaly. Overall the DHTEM data 
indicate that the lowermost section of T4 is 
strongly conductive (~925-1075 m), whereas 
the uppermost section (~775-925 m) which is 
clearly related to T3 is moderately conductive, 
and most likely not related to well developed 
nickel sulphide. 

The residual late step response (S1 residual 
– anomalies opposite in polarity) has been 
included to show that although the late offtime 
dB/dt anomaly varies considerably from the 
late B-field anomaly, the late step response of 
Crone PEM dB/dt data or channel routinely 
monitored for the presence of near-perfect 
conductors (Ravenhurst, 2001) is consistent 
with the late B-field anomaly extents. An 
alternative approach for monitoring DHTEM 
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data for the presence of near-perfect conductors 
would be to integrate the full ramp and offtime 
dB/dt data and obtain the inphase response 
(Smith and Balch, 2000).

Conclusions

•  The discovery of the Daybreak, Daybreak 
Deeps and Flying Fox T1 to T5 nickel 
sulphide deposits between 2002 and 2004 
within brownfields nickel properties can be 
attributed largely to the use of DHTEM. 

•  DHTEM can accurately and cost effectively, 
provide the critical, initial vectors to focus 
exploration efforts toward deep and highly 
conductive, massive nickel sulphide 
orebodies.

•  Where geological dip is poorly constrained, 
two transmitter loops should be employed to 
ensure adequate coupling to a potential target 
by at least one loop. Flying Fox T1-T2 would 
not have been detected without the use of a 
reverse coupled loop.

•  The residual, late step response or inphase 
(integrated) response of conventional dB/
dt DHTEM should be routinely calculated 
and used to monitor for the presence of 
near-perfect conductors, which are those 
commonly of interest in the search for 
massive nickel sulphides. This should be done 
for historic DHTEM surveys, particularly 
those completed within brownfields nickel 
prospects.
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Geoscience Australia 
and New South 
Wales

Broken Hill High Resolution 
Seismic Survey

A high resolution seismic survey coincident 
along a portion of the 1996-1997 AGSO deep 
seismic reflection line 9697AGS-BH1B was 
acquired in early August. A total of 12 km 
of high fold data was acquired across the 
Broken Hill Synform and Stephens Creek 
Shear Zone. Presentation of results from this 
survey is tentatively scheduled for the next 
BHEI conference to be held in Broken Hill in 
October, 2006. This is a collaborative project 
between Geoscience Australia and the New 
South Wales Department of Primary Industries 
– Mineral Resources (DPI-MR). 

Figures 1 and 2 show some of the crew’s 
activities near Broken Hill.

For further information, please contact Bruce 
Goleby on +61 (0)2 6249 9404, or email bruce.
goleby@ga.gov.au. 

Thomson-Lachlan Seismic 
Project

ANSIR, the National Research Facility of Earth 
Sounding completed the collection of deep 
seismic data in the Bourke-Wilcannia region 
of northwestern New South Wales on Sunday, 
September 4th. Traverses completed were:
 05GA-TL1 – 99.20 km
 05GA-TL2 – 115.56 km
 05GA-TL3 – 87.12 km

This now provides 300 km of seismic data 
across the Thompson-Lachlan Boundary and 
through the Nelyambo Trough, and Mt Jack 
High structures. The data will help solve one 
of the key problems in the Tasmanides of 

eastern Australia, namely the location and 
nature of the east-west boundary between the 
Lachlan and Thomson Orogens in northwest 
NSW. This is a collaborative project between 
the NSW Department of Primary Industries 
– Mineral Resources (DPI-MR), Geoscience 
Australia, and the predictive mineral discovery 
Cooperative Research Centre (pmd*CRC). 

Figure 3 shows the location of these traverses 
and Figures 4 and 5 show the crew working 
on the traverse.

For further information, please contact Bruce 
Goleby on +61 (0)2 6249 9404, or email bruce.
goleby@ga.gov.au. 
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Fig. 1. Two of the Hemi 60 vibrators, raising the dust 
near Broken Hill.

Fig. 2. Close up of a vibrator, note the geophones 
planted nearby.

Fig. 3. Location map of the three traverses

Fig. 4. Recording truck raising the dust on traverse 
05GA-TL2

Fig. 5. Juggy planting geophones with right heel.



NSW a place to explore: 
current and future activities 
of the Geological Survey of 
NSW

By David Robson
Chief Geophysicist
Geological Survey of NSW
Email: david.robson@dpi.nsw.gov.au

Focus on New South Wales

The mining industry in New South Wales 
now directly employs more than 30,000 
people and indirectly offers almost twice 
as many jobs through related industries and 
services. In 2004-2005, the mining industry 
output in NSW was approximately $9 B 
and in the past 10 years mining leases have 
been granted to more than 40 major projects 
worth $3 B. In the past year, NSW received 
a silver medal for producing more than 29 t 
of gold (worth $525 million) while copper 
production rose to 177,000 t (worth over 
$740 million). NSW has also seen a surge 
in petroleum exploration with almost $23 
MM spent in 2004/20005, which is a 66% 
increase from the previous year.

NSW Department of Primary 
Industries

In July 2004, the former NSW Department 
of Mineral Resources was incorporated with 
NSW Agriculture, State Forests NSW and 
NSW Fisheries into the NSW Department of 
Primary Industries (DPI). DPI incorporates 
3,900 staff and has offices in 130 localities 
across NSW. The Department is now NSW’s 
largest provider of science. 

The move of the Geological Survey to 
Maitland in late 2004 brought with it a 
variety of challenges along with a purpose-
built building fitted with modern staff 
accommodation and support facilities. The 
survey lost many experienced staff with the 
relocation but now that recruitment is firmly 
underway, the survey is being reborn.

The Geological Survey of NSW continues 
to deliver enhanced geophysical coverages 
of the state and to extend the coverage 
of modern geological maps. Much of this 
work is conducted under the government’s 
ongoing Exploration NSW initiative, 
which is a $30 MM, seven year (2000-
2007) program to accelerate geoscience 
data acquisition and increase private-sector 
investment in exploration for minerals and 
petroleum. At the Department’s biannual 
NSW Mineral Exploration and Investment 
2005 conference held in Sydney in early 
September, Department staff announced data 
releases and updates on the current major 
projects. These include:
1.  Release of the Darling Basin Petroleum Data 

Package on DVD that provides an excellent 
compilation of previous exploration 
together with recent interpretative studies.

2.  Update of the current large airborne 
magnetic and radiometric survey costing 
$1.6 MM. The largest government survey 
ever undertaken is in progress with 
sequential data releases in 2005 and 2006. 
It covers an area in excess of 90,000 km2 
in the far west and central NSW with the 
acquisition of more than 280,000 line-km 
of data. The results of the first survey over 
the Southern Darling Basin were released 
at the conference.

3.  Update on the high resolution seismic 
reflection data acquired in September to 
determine the nature and location of the 
east-west boundary between the Lachlan 
and Thomson Orogens in north-central 
NSW.

4.  Preliminary results from the trial of high 
resolution seismic reflection survey at 
Broken Hill across the northern extension 
of the line-of-lode. These will assist in the 
correlation of the surface geology with 
the deep geological structures identified 
during previous surveys at this location.

5.  Release of the Southern Koonenberry 
Geophysical Interpretation Map which 
highlights the extension of prospective 
lithologies under cover that could host 
mineralisation.

6.  Release of 785 
geochemical results 
from the re-assay 
of high iron float 
samples collected on the Cobar and 
Nyngan 1:250 000 map sheet areas during 
the late 1970s.

7.  Updates on the Cargelligo, Cobar, 
Tibooburra and Lachlan mapping programs 
together updates on new collaborative 
studies on the Tasmanides and the Cobar 
Minerals projects.

Darling Basin Petroleum Data 
Package

The Darling Basin Petroleum Data package 
includes more than 4 gigabytes of data and is 
now available on DVD. It is a comprehensive 
compilation of geological, seismic, well, 
petrophysical, geochemical, and cultural 
data, which has been presented as a digital 
geospatial data product. The package is an 
update to the 1993 Darling Basin Petroleum 
Data Package and includes recently 
collected and processed data and the latest 
interpretations of geology and petroleum 
prospectivity of the Basin. A new feature of 
the data package is the presentation of spatial 
data as interactive GIS maps, shapefiles and 
georeferenced raster images.

The appendix includes an extensive 
collection of reports and raw data, including 
well-completion and seismic survey reports, 
SRK Consulting SEEBASETM basement 
modelling, geochemical and petrophysical 
analyses, and WinBury burial and thermal 
history modeling.

The following recently acquired and 
reprocessed seismic line data in SEGY 
format are not included in this data package, 
but are available from the survey as separate 
data products:

NSW Mineral Exploration and Investment Conference, Sydney, September 2005 Darling Basin Petroleum Data Package - DVD cover
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•  Darling Basin NSW - Wilcannia 2003 
Seismic Data Package;

•  Darling Basin - Wilcannia 2004 Seismic 
Survey ;

•  Darling Basin - Reprocessed Seismic Data 
Release, August 2004

•  DMR -04-03 - AVO Processing

Major Airborne Geophysical Survey 
Mapping Program

The $1.6 MM airborne geophysical survey 
currently being contracted to Fugro Airborne 
Surveys covers three survey blocks over parts 
of the Southern Darling Basin, the Murray 
Basin and the Eromanga Basin, which have 
not previously been systematically surveyed 
using modern high resolution technologies. 
Details of individual surveys are as follows: 

Southern Darling Basin Survey 
Coverage: 6,700 km2; 18,300 line-km
Release Date: 1st September 2005
Survey aircraft: Rockwell Shrike 
Commander
Line spacing: 400 m line spacing, 
aligned N-S
Ground clearance: 60 m

Murray Basin Survey
Coverage: 34,800 km2; 96,600 line-km
Release Date: Late 2005
Survey aircraft: Rockwell Shrike 
Commander
Line spacing: 400 m aligned E-W
Ground clearance: 60 m

Eromanga Basin Survey
Coverage: 46,100 km2; 166,750 line-km
Acquisition: started early July
Release Date: early 2006
Survey aircraft: Cessna 210
Line spacing: Either 400 m and 250 m 
aligned either N-S or E-W
Ground clearance: 60 m

With the conclusion of this survey, more than 
80% of NSW will have been covered by high 
resolution airborne geophysical surveys.

Trial of high resolution seismic at 
Broken Hill

Under the Broken Hill Exploration Initiative 
between the NSW Department of Primary 
Industries and Geoscience Australia, the 
Australian National Seismic Imaging 
Resource (ANSIR) conducted a trial of high 
resolution seismic survey with Vibroseis 
technology at Broken Hill in mid-August 
2005. The objective was to use high resolution 
seismic reflection survey profiles to assist in 
correlating the surface geology with deep 
geological structures identified during the 
previous seismic survey acquired in 1996-
1997. This latest type of Vibroseis technology 
was not available when the previous seismic 
lines were surveyed using explosive energy 
sources.

The following seismic reflection sections 
show an extract of the 1996/1997 data that 
was re-surveyed with Vibroseis data in 
2005. Although the 2005 seismic reflection 
data has undergone only preliminary field 
processing, it displays significantly improved 
resolution. A particularly good example of 
this improvement can be compared with the 
data within the red box on both sections 
(see Figures below). With the data collected 
in 2005, geological detail and structures 
within the upper few kilometres (1 s data) 
of the subsurface can be identified. The 
data, together with other geological and 
geophysical information, will greatly improve 
the understanding of how the deep geological 
structures correlate with observed geological 
structures near surface. This will contribute to 
an improved scientific understanding of the 

three-dimensional geometry of the geology 
and mineral systems of the Broken Hill area.

Southern Koonenberry Belt 
geophysical interpretation map

An interpretation of the geology and structure 
of an 11,000 km2 area of Neoproterozoic to 
Early Cambrian rocks which wrap around the 
southern margin of the Broken Hill Block has 
now been completed using Exploration NSW 
airborne magnetic and radiometric surveys, 
regional gravity data, outcrop geology and 
drill-hole data. Over fifteen zones were 
defined with known geology, observed 
geophysical signatures and drill-hole data. 
The interpretation identifies a series of 
elongated zones with no outcrop, except near 
Scropes Range in the far north, but cover-
thicknesses are mostly shallow. Features that 
could be prospective for mineral exploration 
include three suites of volcanic rocks:
•  Interpreted equivalents of the late 

Neoproterozoic alkaline Mt Arrowsmith 
Volcanics, which are currently being 
explored further north for nickel.

•  Interpreted equivalents of the Early to 
Middle Cambrian Gnalta Group, calc-
alkaline volcanics, the near-surface 
extension of an island arc assemblage buried 
under the Bancannia Trough. Drilling on 
the Wahratta prospect (Platsearch NL & 
CRA Exploration) intersected copper gold 
porphyry-style alteration in these rocks.

•  Tholeiitic basalts and gabbros that are 
interpreted equivalents of the Middle 
Cambrian Ponto Group.

Further exploration interest are intrusive 
bodies that may have affinities with layered 
ultramafic bodies anomalous in platinum 
group elements and nickel, such as the 
Black Hill Norite found in similar rocks 

A 12 km extract of the Broken Hill 1996/97 seismic reflection section. The data 
within the red box outline an identical area to the red box outline on the 2005 
seismic reflection section.

The 2005 Broken Hill preliminary seismic refection section covering the 12 km 
extract (above) of the 1996/97 seismic reflection section. The increased resolution of 
the 2005 data is particularly evident within the red box outline.
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along strike in South Australia. The presence 
of small granodiorite bodies and faults of 
regional extent are also favourable indicators 
for gold mineralisation.

Thomson Orogen Project

The Thomson Orogen Project area is in 
far north NSW. As part of this project, a 
high resolution seismic reflection survey 
was conducted in September 2005 to gain 
a greater understanding of the nature and 
location of the east-west boundary between 
the Lachlan and Thomson Orogens. The 
seismic data is expected to provide new 
insights into the nature of this boundary and 
provide data on the Thomson Orogen that is 
thought to have potential for arc and ocean-
crust related gold and base metal deposits. 
The project will also investigate the potential 
for Cobar style deposits and Mississippi 
Valley style silver and zinc deposits and will 
collect new data on the Nelyambo Trough, 
which is a key Devonian Trough with 
hydrocarbon potential, by providing data on 
thermal maturity, migration pathways, and 
trap developments.

The seismic survey is a collaborative project 
between the NSW DPI and the pmd*CRC. 
The project is directly funded by NSW 
DPI ($500,000) and Geoscience Australia 
($200,000), and has attracted additional 
industry funding ($75,000). The Australian 
National Seismic Imaging Resource (ANSIR) 
has acquired approximately 300 km of high 
resolution seismic data on three lines within a 
100 km radius of Tilpa, between Bourke and 
Wilcannia. Before the start of this survey, an 

Aboriginal Cultural Heritage 
Survey and a Review of 
Environmental Factors 
(REF) were completed 
to ensure that the work 
program had a low impact 
on the environment and to 
that the correct procedures 
were being employed to 
minimise disturbance. The 
majority of the seismic 
lines were along existing 
shire roads and station 
tracks. Processing will be 
conducted by the pmd*CRC 
and interpretation will be 
jointly completed in early 
2006 by staff from NSW 
DPI, Geoscience Australia, 
and the pmd*CRC. 

Release of new 
geochemical results 
on the Cobar and 
Nyngan 1:250 000 
map sheet area

The Geological Survey 
has gained access to the 
pulps from 6,390 high-iron 
content rock-chip samples 
that were collected on the 
Cobar and Nyngan 1:250 
000 map sheets during 
the late 1970s. Originally, 
most of these samples 
were not assayed for gold and 785 samples 
were recently analysed for gold and 18 other 

elements. A number of samples returned 
approximately 3g/t Au, while other samples 
returned anomalous Ni, Cu, Pb and Zn. 

Location of high resolution seismic survey, Thomson Orogen Project.

Location of the seismic lines (yellow lines) superimposed on a colour image 
of the Bouguer gravity data.

Victoria
Victoria’s mineral 
exploration licence reports 
available on line
The next release of the Minerals and Petroleum 
Division web mapping tool, GeoVic will be at 
Mining 2005 in October. New components will 
include links to:
•  Exploration tenements to the expired 

exploration reports
•  Geophysical interpretations
•  Historical mine plans linked to mine sites
•  Symbolised geological structures with the 

geological data

By identifying the tenement of interest, the 
explorer is able to click on a link to view a 
summary of the exploration that has taken 
place at that tenement. The reports submitted 
for each tenement can be downloaded as a zip 
file and then viewed or printed.

Detailed geophysical interpretations undertaken 
as part of GSV projects are available and 
cover approximately 50% of Vic. These can 
be readily overlayed with magnetic, gravity 
and radiometric images.

Petroleum themes were released at APPEA 
2005 and include the following layers:

•  Petroleum tenements 
•  Current petroleum acreage release 
•  Petroleum wells and some well 

interpretations
•  3D seismic survey boundaries
•  2D seismic surveys lines

To access the application, visit www.dpi.vic.
gov.au/minpet/ and click on “Explore Victoria 
Online - GeoVic”. 

For further information regarding GeoVic 
please contact us at mbc.info@dpi.vic.gov.au 
or contact: Rob Lane, on (+61 3) 9658 4574. 
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Queensland, Western 
Australia and 
Geoscience Australia

New Geophysical Surveys

Smart Exploration Initiative 
Queensland – Airborne Geophysical 
& Gravity Surveys

Planning is underway for the Queensland 
Government’s $20 MM Smart Exploration 
initiative by the Department of Natural 
Resources and Mines to stimulate exploration 
investment in the state. Five airborne magnetic 
and radiometric surveys, and six ground 
gravity surveys are proposed as part of the 
initiative during the next two years (see Figures 
1 and 2).

The new airborne data will be acquired on 
east-west lines spaced 400 m apart with a 
clearance of 80 m above ground level. The 
new gravity data will be acquired at station 
spacings of 2 km x 2 km and 4 km x 4 km. 
Geoscience Australia will manage the data 
acquisition program.

GEOPHYSICS IN THE SURVEYS

When completed, the projects will release 
more than 1, 200,000 line-km of magnetic and 
radiometric data and more than 39,000 gravity 
stations to the public domain.

See Preview 117 (August 2005 – Page 35) for 
further information on the Smart Exploration 
Initiative.

For further details, contact Bernie Stockill 
by telephone on (07) 3362 9357 or by email 
at bernie.stockill@nrm.qld.gov.au or Murray 
Richardson by telephone on 02 6249 9229 or 
by email at murray.richardson@ga.gov.au.

Update on Geophysical 
Survey Progress

Paterson Province WA – airborne 
magnetic and radiometric surveys

UTS Geophysics started data acquisition on 
the Paterson Central and Paterson South-East 
surveys on June 24th. Approximately 123,000 
line-km of magnetic and radiometric data will 
be acquired over an area of approximately 
42,000 km2.

By the end of August, UTS Geophysics had 
completed 14% of this survey.

Maryborough/Gympie Qld – 
Airborne Magnetic and Radiometric 
Survey

UTS Geophysics completed data acquisition 
on this survey on August 1st. When the survey 
is completed approximately 51,700 line-km 
of new data will be released to the public 
domain. Anticipated date for data release is 
early October 2005.

East Yilgarn WA – Airborne Magnetic 
and Radiometric Survey

Fugro Airborne Surveys started data acquisition 
on this survey on August 14th. By the end of 
August 8% of the survey had been completed. 
See Preview 117 (August 2005 – Page 34, 
Figure 3) for a locality diagram of this 
survey.

Gascoyne WA – Airborne Magnetic 
and Radiometric Survey

UTS Geophysics is scheduled to commence 
data acquisition on this survey in the first week 

of October. See Preview 117 (August 
2005 – Page 34, Figure 4) for a locality 
diagram of this survey.

Paterson Province WA 
– Gravity Survey

Daishsat commenced data acquisition 
on this survey on August 31st. 
Approximately 4,000 new gravity 
stations are being acquired on a 2.5 
km by 2.5 km grid. Final gravity data 
delivery is anticipated to be in October 
2005, with the data release to the public 
occurring shortly thereafter.

In the first five days of the survey, 
Daishsat had covered 8% of the survey 
area.

See Preview 115 (April 2005 – Page 
33, Figure 1) for a locality diagram 
of this survey.For further details, 
contact David Howard by telephone 
on 08 9222 3331 or by email at 
david.howard@doir.wa.gov.au or 
Murray Richardson by telephone on 
02 6249 9229 or by email at murray.
richardson@ga.gov.au.
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Fig. 1. Locality diagram for the Queensland Smart 
Exploration Initiative Airborne Geophysical Surveys.

Fig. 2. Locality diagram for the Queensland Smart 
Exploration Initiative Gravity Surveys.
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Northern Territory, 
South Australia, 
Western Australia 
and Geoscience 
Australia

New data added to the 
Australian National Gravity 
Database

New gravity data from a recent survey over 
the majority of the Birrindudu 1: 250 000 
sheet area has now been incorporated into 
the Australian National Gravity Database (see 
Figure 1).

The new data is from a survey project managed 
by Geoscience Australia on behalf of the 
Northern Territory Geological Survey.

Data was acquired at a station spacing of 2 km 
by 2 km. Figure 2 is an image generated from 
the new and pre-existing Birrindudu gravity 
data.

Data from two recent surveys over the Central 
Gawler Craton and the Central Curnamona 
Province by Primary Industry and Resources 
South Australia has been supplied to Geoscience 
Australia and added to the Australian National 
Gravity Database. Data from SA cover parts of 
the following 1:250 000 sheet areas: Tarcoola, 
Childara, Streaky Bay, Elliston, Kimba, 
Whyalla, Yardea, Port Augusta and Gairdner 
on the Central Gawler Craton Survey and 
Callabonna, Frome and Curnamona on the 
Central Curnamona Province Survey.

Processing of the gravity data collected along 
the 2004 Curnamona seismic line on the 
Parachilna and Curnamona 1:250 000 sheet 
areas has been completed, and the data has 
been added into the Australian National Gravity 
Database. Figure 3 shows the areas covered by 
these South Australian gravity surveys.

Data supplied by the Geological Survey 
of Western Australian and collected along 
traverses in the Gascoyne and Bangemall 
Region on the Edmund and Mount Phillips 
1:250 000 sheet areas and in the Musgrave 
Region on the Scott and Cooper 1:250 000 
sheet areas have been added to the Australian 
National Gravity Database. Figures 4 and 5 
show the locations of these traverses.

New accuracy fields for location, ground 
elevation, and observed gravity have recently 
been entered into the database for all onshore 
gravity data.

In this recent upgrade 14,445 new stations 
have been added to the database , bringing 
the total of open file stations up to 1,336,200. 
The really good thing is that all data in the 

Fig. 1. Locality diagram for the 2005 Birrindudu 
Gravity Survey. Fig. 2. Gravity image incorporating the new and 

existing data over the 2005 Birrindudu survey area.  
The area covered by the image is shown in Fig. 1.

Fig. 3. Locality diagram for recent South Australian 
gravity surveys.

Fig. 4. Gravity traverses in the Gascoyne and 
Bangemall Region of WA.

Fig. 5. Gravity traverses in the Musgrave Region of 
WA.

Geoscience Australia

Seismic data tape 
preservation passes quarter 
million

The Commonwealth Government budget of 
May 2003 provided resources for copying and 
concatenation onto high density media, old (and 
mostly unreadable) industry and Geoscience 
Australia offshore seismic tapes held in the GA 
repository. The media being transcribed are 9 
and 21 track tapes as well as 3,480 cartridges. 
Half a million tapes and cartridges are to be 
remastered over four years and the project 
has just passed the half way mark. More than 
265,000 tapes have been remastered onto 3,590 
cartridges. The Remastering Project has been in 
operation since January, 2004 and will continue 
till June, 2007.

All transcription, quality control, and physical 
disposal are being carried out by contracting 
companies in Perth. The transcription contracts 
were awarded to Guardian Data and Spectrum 
Data. All quality control is being carried out 
by GeoCom Services Australia.

Remastering of the data has enabled easier 
access and coincided with steadily increased 
borrowing by companies (at cost of transfer), 
largely for reprocessing of field tapes, using 
new processing algorithms and the increased 
computing capability. In the past year, processed 
data from 387 surveys and field data from 
87 surveys totalling 23.1 Terrabytes of data 
(23,100 Gigabytes) have been accessed by the 
petroleum industry. The data comprises raw 
field, processed, re-processed, navigation and 
velocities data, and acquisition, processing and 
interpretative reports. For further information, 
please contact Paula Cronin, Geoscience 
Australia, on email: paula.cronin@ga.gov.au 



INDUSTRY NEWS

Mineral resources exports 
achieve a new record for 
2004-2005 

Export earnings by the Australian minerals 
and energy sector increased by 29% to a 
record $67.4 billion in 2004-05, according to 
the September issue of ABARE’s Australian 
Mineral Statistics. 

According to ABARE chief executive, Brian 
Fisher: ‘This strong performance reflects 
higher export prices across almost 80% of all 
minerals and energy commodities exported, 

along with increased export volumes for more 
than two thirds.’

The major commodities to record the largest 
increases in export earnings in 2004-2005, 
included coking coal, up $4,220 million (65 per 
cent) to $10,730 million; iron ore and pellets, 
up $2,808 million (53 per cent) to $8,085 
million; and steaming coal, up $1,964 million 
(45 per cent) to $6,336 million.

“Each of these commodities recorded increases 
in both export prices and volumes, particularly 
in the June quarter, following substantial 

increases in contract prices from Asian steel 
mills and electricity generation plants”, Dr 
Fisher said.

The index of export prices of Australian mineral 
resources (export unit returns) increased by 
29% in 2004-20005 compared with 2003-2004 
(see Figure below). Prices for energy minerals 
increased by 43%, while metals and related 
minerals prices increased by 19%. 

“These increases in 2004-2005 reflect 
significantly higher world prices for most 
commodities compared with a year ago”, he 
said. 

Brian Fisher noted that mineral resource 
imports also reached a new high in 2004-05 
of $20.9 billion, an increase of $5.5 billion 
(36 per cent) on 2003-04. The main import 
commodities contributing to this rise were 
crude oil, which increased by $3417 million 
or 52 per cent to $10011 million, and refined 
petroleum products, up by $1559 million or 43 
per cent to $5155 million – not good news.

To download the full report go to: 
http://abareonlineshop.com/product.
asp?prodid=13260

Green Rock Energy finds 
hot rocks near Olympic 
Dam

Green Rock Energy’s first geothermal 
exploration well, Blanche No 1, 8 km from 
the Olympic Dam mine reached the target 
granite at 1800 metres in mid-September. The 
temperature at this depth is reported as reaching 
82oC. It had been expecting temperatures of 
between 85oC and 100oC at a depth of 2500 m, 
so these results are better than expected.

The plan now is to complete the hole at 2000 
m, log the hole and drill another exploratory 
hole at the site of an existing hole, SAP 1, 
which is 17 km south-west of Blanche 1. This 
hole was completed in sediments at 1369 m, 
and if thermal tests are encouraging it will be 
deepened to reach crystalline basement.

The company hopes to drill a third hole to 
test the geothermal anomaly later this year, 
and if successful to drill two 5 km holes are 
planned for 2006.
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Some resource sector indicators as per the ABARE report. The situation is offset by the increase in crude oil 
imports (see text below) which will no doubt continue to rise unless we find more petroleum.
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This 11-chapter book is the first volume 
of the series: ‘Developments in Earth and 
Environmental Sciences’. It is targeted towards 
a broad range of geoscientists, including 
physical geographers and environmental 
engineers to seismologists and exploration 
geophysicists. The book is divided into three 
parts to address the questions of how natural 
materials (such as mineral ores, water reserves, 
and nuclear energy) form, how man exploits 
and manages these materials, and what are the 
effects and consequences of human activity on 
the Earth’s environment.  

Part I. Man Facing the Earth’s 
Hazards
Chapter one describes the impact of 
earthquakes on human populations. It gives an 
overview of the areas of global seismic hazard 
and the methods of quantifying and assessing 
this hazard, with particular mention of the 
devastating earthquakes in Turkey of 1999. 
There is also mention of other artificial seismic 
hazards such as, building dams; liquid burial; 
and nuclear explosions. Much of the second 
half of the chapter is devoted to earthquake 
forecasting and prevention techniques.

Chapter two deals with the impact of volcanic 
eruptions on human populations with attention 
drawn to the Mount St. Helens eruption in 
1980. It describes both the direct effects of 
volcanic hazards, including the main eruptive 
mechanisms and the associated phenomena 
such as mudflows, volcanic induced 
earthquakes, tsunamis and the emission of 
noxious gases. The indirect effects of volcanic 
hazards are also considered, like climatic 
variations resulting from the eruption of 
fine ash into the upper atmosphere and the 
beneficial aspects of soil revitalisation. This 
chapter also gives an overview of eruption 
forecasting techniques and the methods used to 
assess the level of risk to local communities.

Chapter three is concerned with the impact 
of land movements on human populations. It 
gives an overview of the main types of land 
movements such as, landslides, turbidites, 

dissolution and subsidence and the mechanisms 
that initiate and drive the movements. 

Chapter four deals with the effect of wind and 
water hazards on human populations, with 
reference to major flooding of the Mississippi 
River in 1993, wind storms in France in 
December 1999, and the role of hurricanes on 
the loss of coastal wet zones in Louisiana over 
the last century. Also described are the physical 
mechanisms, natural factors and methods of 
prevention, and mitigation for each of these types 
of hazard (flood, wind, and coastal hazard).

Part II. Man and Geological 
Resources
Chapter five presents an overview of the main 
materials and ores exploited by man and the 
economic value placed one these materials. It 
discusses varying types of resources and the 
various extraction and processing methods 
required to produce commodities. The 
environmental impacts of these activities are also 
discussed, including the collapse or subsidence 
of underground mines; the management of mine 
waste and drainage water; and the indirect impact 
of mining on river environments, the atmosphere 
and human health. The chapter closes with a 
discussion of mine site restoration methods 
employed either during mine operations or after 
mining has ceased.

Chapter six considers the use, exploitation 
and management of water resources. It begins 
with a discussion of the issues associated with 
the strong demand for limited water resources 
and continues to describe the various types 
of surface and underground water resources 
and their uses. Particular emphasis is given 
to groundwater use and the exploitation of 
geothermal energy. The impacts of over 
exploiting water resources are also considered 
with a focus on soil salinity. The chapter 
concludes with a discussion on the responsible 
management of water resources.

Chapter seven discusses natural radioactive 
resources and exploitation for nuclear energy. 
It begins with an overview of natural radiation, 
the basic mechanisms of radiation and the 
impact of radiation on man. This is followed 
by a discussion of the requirements and use 
of natural radioactive resources to produce 
nuclear energy. This discussion also considers 
the advantages and disadvantages of nuclear 
power and the risks associated with its use (the 
explosion of a nuclear reactor at Chernobyl in 
April 1986 is presented as a prime example 

of this). A brief overview 
of the use of nuclear 
technology in military 
weapons is also included 
in this discussion. The chapter concludes with 
a discussion on the types of nuclear waste and 
methods of waste disposal.

Part III. The Earth Facing Man’s 
Activities
Chapter eight deals with the impact of man’s 
activities on soils and the types of vegetation 
that are supported by soils. It begins with 
an analysis of the impact of deforestation, 
including a discussion on soil erosion, remedial 
measures, and reforestation techniques. A 
large part of this chapter is devoted to an 
assessment of the nature and origin of soils, 
natural and anthropogenic depletion of soils, 
and methods of soil restoration. The chapter 
closes with a discussion on the mechanisms 
of desertification.

Chapter nine assesses the impact of cities and 
urbanisation on the Earth. It discusses the 
local impact of covering the ground surface 
with concrete and asphalt, the implications of 
aquifer exploitation, the importance and risks 
associated with urban and industrial waste, 
and the natural and anthropogenic weathering 
of buildings.

Chapter 10 investigates the chemical 
contamination of the Earth. It discusses 
the types and modes of contamination, 
the monitoring of these contaminants, and 
methods of remediation and mitigation for both 
continental and oceanic environments. 

Chapter 11 investigates the regional and global 
impacts of human activity on the earth’s 
environment. It gives an overview of the 
greenhouse effect and the concept of global 
warming. It also discusses the causes and 
mitigation of acid rain.

This book would be of interest to a broad 
spectrum of the geoscientific community 
engaged in the study of the interaction 
between man and the environment. It should 
be an essential reference for both students and 
professionals studying environmental science 
or engineering geology.

Copies can be purchased directly from 
Elsevier Australia Customer Service. Tel: 
1800 263 951, Fax: (02) 9517 2249 or Email: 
service@elsevier.com




