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•• Brief review of GA recent and current projects Brief review of GA recent and current projects 

•• Importance of Proterozoic mineral systemsImportance of Proterozoic mineral systems

•• Results from GA projects in key Results from GA projects in key ProterozoicProterozoic provincesprovinces

–– Gawler, Tanami, PatersonGawler, Tanami, Paterson

•• Early results from Proterozoic SynthesisEarly results from Proterozoic Synthesis

•• GA’sGA’s new $59m geoscience program to support new $59m geoscience program to support 

discovery of new energy and mineral resourcesdiscovery of new energy and mineral resources

OutlineOutline



Iron

Proterozoic (84%)

Phanerozoic (12%)Archean (4%)

Zinc
Proterozoic (91%)

Phanerozoic (8%)Archean (1%)

Lead

Uranium

Archean (3%)

Proterozoic (96%)

Phanerozoic (1%)

Proterozoic (90%)

Phanerozoic (10%)

Proterozoic systems - major source of many commoditiesProterozoic systems - major source of many commodities

Gold

Proterozoic (17%)

Archean (60%)

Phanerozoic (23%)

Archean (5%)

Proterozoic (71%)

Phanerozoic (24%)

Copper
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Metallogeny
2000 to 1500 

Ma
Most Fertile period:

1690 to 1500 Ma

Several mineral systems
operating close in time



Gawler Project
(PIRSA & GA)

• 2000 to 2006

• Aim - assist with broad understanding of endowed 

Proterozoic province

• Produced solid geology map, empirical relationship themes

• New understanding of Cu-Au and Au mineral systems



A-type Hiltaba+GRV

A-type Hiltaba+GRV

I-type Hiltaba
I-type Hiltaba

Undiff GRV
Mafic GRV
Undiff Hiltaba

AuAu

Cu-Au±UCu-Au±U

• IOCG associated with 
high-temp, A-type 
granites

• Au associated with I-
types

• IOCG associated with 
high-temp, A-type 
granites

• Au associated with I-
types

• Recognised thermal 
structure to ~1590 Ma crust

• Predictive product from 
empirical relationships

• Recognised thermal 
structure to ~1590 Ma crust

• Predictive product from 
empirical relationships

Gawler Craton Project 
(PIRSA & GA)

IOCG & Au Systems: 
(subdivision from Budd, 2006)

Gawler Craton Project 
(PIRSA & GA)

IOCG & Au Systems: 
(subdivision from Budd, 2006)



Seismic Imaging of Crustal Seismic Imaging of Crustal 
ArchitectureArchitecture

–– controls on mineralising systemscontrols on mineralising systems

IOCG-U plays

Moho

S 50 km   V:H=1

Mafic? reflector

Olympic Dam

Palaeoproterozoic units

Archaean crust? Proterozoic crust?

Wirrda Well
Hiltaba graniteGRV

Olympic Dam above suture
Geoscience Australia

N



Tanami project
(NTGS, GSWA, GA)

• World class Callie gold dep 7Moz, + others

• Area of very sparse outcrop

• Aim: Identify major structural controls on known gold 

deposits

• Solid geology, regional cross sections, seismic, isotope 

geochemical discriminant of favourable hosts



Moho
Suture

- 60 km

• Structures imposed on middle 
and lower crust appear to control structures 
within the upper crustal Tanami Group.

• Changes in depth to Moho appear to control 
location of deep penetrating shear zones.

- 36 km
The Granites Mine

Callie (offset)
Tanami Pits

Bald Hills Deposits



Paterson Project 
(GSWA & GA)

• Aim – improve on the minimal documentation of a poorly 
understood but endowed province (includes Telfer, 
Kintyre, Nifty)

• Project – Acquired magnetics, gravity, geochronology, 
geochemistry

• Future AEM, seismic

• Outcomes – first identified 1590-1550Ma igneous rocks 
in WA

• Links to continent-wide event
• Identified possible rift event



Paterson ProvincePaterson Province
15901590--1550 Ma magmatism1550 Ma magmatism

KrackatinnyKrackatinny SupersuiteSupersuite
15901590--1550 Ma1550 Ma

Musgrave Musgrave InlierInlier
15901590--1550 Ma1550 Ma
magmatismmagmatism

Anketell Gravity RidgeAnketell Gravity Ridge

250 km250 km

TelferTelfer

NiftyNifty

KintyreKintyre

133 E133 E118.5 E118.5 E
17 S17 S

29.5 S29.5 S

NTNTWAWA

NewlyNewly--
recognisedrecognised
15901590--1550 Ma 1550 Ma 
bimodal bimodal 
KrackatinnyKrackatinny
SupersuiteSupersuite in in 
Tabletop Terrane Tabletop Terrane 
of Rudall of Rudall 
Complex.Complex.

Mineral potential Mineral potential 
essentially essentially 
untested.untested.

Links with Links with 
Musgrave Musgrave InlierInlier..

Tectonic setting Tectonic setting 
subject of subject of 
ongoing study ongoing study →→
possibly a possibly a 
MesoprotMesoprot. rift?. rift?



Paterson Airborne EM Survey
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Rudall National Park Area # Line 

Spacing
Line kms

1 0.5 436

2a 1 4,825

2b 1 3,353

3 1 3,462
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GEODYNAMICS

TECTONIC SETTINGS + 
MINERALS-SYSTEMS

AREA SELECTION

DISTRICT

CAMP

PROSPECT

Prediction

Detection

Proterozoic Synthesis Project





Example – Curnamona

Event/domain Tectonic setting Metals Mineral-system Comment

Lower Willyama
Extensional (back-

arc or rift?) Au, Ag, Cu Epithermal AuAg

Basso Suite
Extensional (back-

arc or rift?) Au, Ag, Cu Epithermal AuAg

Alma Suite
Extensional (back-

arc or rift?)
Sn, W, Mo, 

Ta?
Intrusion related SnWMo

(skarn/greisen?)

BHG-S sediments
Extensional (back-

arc or rift?) Ag, Zn, Pb Stratabound Pb-Zn (BHT) Thick BH, thin Olary

1700-1680 
Bimodal mag

Extensional (back-
arc or rift?) Ag, Zn, Pb Stratabound Pb-Zn (BHT) thin crust, metamorphism?

Paragon Sag? Ag, Zn, Pb? Stratabound Pb-Zn?
Change of provenance 

(primitive source)

1590 felsic syn-
orogenic
magmatism

Compressional 
orogen; intracont?

Intrusion related SnWMo
(skarn/greisen?)

S-type (Mundi Mundi)

1590 felsic post-
orogenic 
magmatism

Compressional then 
extensional?

Cu, Au, Mo, 
Ag, U IOCG(U)

I-type (Crockers, Plumbago, 
Benagerie)

Olarian Orogeny Fold and thrust belt Au
Orogenic Au, northern 

Curnamona
1600-1580 metamorphism, 

1620?

1555 magmatism ? Cu-Au, U IOCG, U, REE LREE enriched



Ministerial Statement to Parliament on Energy 
Initiatives 

14 August, 2006

“ The Government will 
also commit an 
additional $58.9 
million over five 
years to identify 
onshore energy 
sources such as 
petroleum and 
geothermal energy.”

The Hon John Howard MP



Plan for the Energy Initiative

Uranium Project, Thorium Project

Georgetown-Isa Project

Gawler-Curnamona Project

Northern Territory Project

Northern WA Project

New Projects

Aug 2006   now June 2011 

Onshore Petroleum Project

TOOLS:
Seismic
AEM
MT
Radiometrics
Mags
Gravity
Geological     

synthesis
Geochemistry
Geochronology
Drilling
IM

National

Regional

Geothermal Project

AWAGS 2, NGSA



National Radiometrics Datum

Red: K
Green: Th
Blue: U

(Surveys merged but not yet levelled 
to national datum)



National Radiometrics Datum

completed

completed



Outputs:
• Map HHP granites
• New 5km map
• Gravity data
• Information system

5km Temperature Map

Geothermal Project



Baseline Geochemistry Survey
• Sampling of 

transported 
regolith at outlets 
of ~1400 
catchments

• Average density 
1 site/~5000 km2

• Samples at 2 
depths (surface 
and ~80 cm) 

• Whole rock 
analyses for 60+ 
elements           
incl. U, Th

~1600 catchments (>1200 km2)
~1 site/5000 km2



Regional Projects - seismic

2006/07
Georgetown-Isa
Project 

(Isa done; G’town
underway)

2007/08
Gawler-Curnamona Project

2008/09
NT Project2009/10

Northern WA
Project



AEM acquisition –
paleochannel U, depth of cover, structure

Pine Creek

Mt Isa

Frome

Eyre
Peninsula

Paterson

North
Yilgarn

SE Yilgarn

Ngalia-Amadeus

Birrindudu-
Tanami

Gascoyne

Uranium potential by province

Unknown or no potential

Low

Low to moderate

Moderate

Moderate to high

High

Planned AEM
Paterson (June 07)

Proposed
Frome
Pine Creek

Possible
Birrindudu/Tanami
Eyre Peninsula
Mt Isa
Nth Yilgarn
Gascoyne
Westmoreland
Amadeus-Ngalia
Sth Yilgarn

Georgetown-
Isa Project

Gawler-
Curnamona
Project

NT ProjectNorthern WA
Project



Products for Mineral Explorers

• Seismic data, sections and interpretation

• 2D predictive maps; regional and national 
scale

• 3D maps of crustal structure & basin 
architecture, 

• New mineral systems understanding

• GIS products with mineral systems criteria 
attributes

• Reports and publications



Summary

•• GA has focussed on Proterozoic due to endowment GA has focussed on Proterozoic due to endowment 

•• Australia has large areas of Proterozoic which are still under Australia has large areas of Proterozoic which are still under 
exploredexplored

•• Geoscience programs in the Gawler, Tanami and Paterson Geoscience programs in the Gawler, Tanami and Paterson 
provide new insights into mineral systems and potentialprovide new insights into mineral systems and potential

•• Proterozoic synthesis study bringing predictive capacity Proterozoic synthesis study bringing predictive capacity 
through geodynamic interpretation through geodynamic interpretation 

•• GA’sGA’s $59m Onshore Energy Initiative to provide new data for $59m Onshore Energy Initiative to provide new data for 
energy commodities and minerals broadlyenergy commodities and minerals broadly

•• New national and regional projects & data acquisition New national and regional projects & data acquisition 
commencedcommenced

•• Wealth of new information mostly on the Proterozoic will Wealth of new information mostly on the Proterozoic will 
be acquired in partnership with States/NT over next 5 be acquired in partnership with States/NT over next 5 
yearsyears

www.ga.gov.au
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