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Australian Precambrian configuration

From Giles et al., 2004

Reconstruction of North
and South Australian
cratons through 52° rotation

of the SAC

NAC, Isa & BHill all
contigous
Magmatic arc to
south of NAC
North- or south-
directed subduction
Common back-arc
position for Arunta,
Isa & BHill

NAC & SAC collide
at 1730 Ma (Kimban)
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1. Common age
2. Shared tectonic history '..
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Proterozoic kinematics & space-time plot
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Century

Mt Isa-Hilton

HYC
Basin formation from

1800-1595 Ma but what
IS the tectonic setting?
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Tectonic Settings

Divergent Intraplate Convergent
Ocean Passwe Intracratonic Forela}nd Back Arc Volcanic
Basin Margin _ Basin Basi

Basin asin Arc
7 Mt. Isa Broken Hill
(1653 Ma) (1675-1690 Ma)
Century
(1575 Ma)

Cam Allen (PDAC, 2000)



Geodynamic setting of Isa & BHill
terranes as proxy for NAC?

nitially intracontinental rift
Progression towards passive margin
Parallels in Rodinia reconstructions
Commonalities between NAC, Isa & BHill
Basin & Magmatic histories
Tectonic & kinematic evolution
Implications for fluid flow & mineral
potential

Oxidised vs Reduced fluid cells
Redox boundary




1850-1600 million years

1300-1000 million years
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Willyama
Supergroup

August 2004 - IGC Geoscience Australia



SW Laurentia: orogenic drivers & tectonic
setting

August 2004 - IGC Geoscience Australia



SW Laurentia- East Australia Space-Time plot

August 2004 - IGC Geoscience Australia
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1. 1730-1700 Ma Strangways
Event = Calvert extension

2. 1640 Ma Liebig (Warumpi
accretion) = nappe
formation & basin inversion
(BHill D2 + ? Isa D1)

3. 1590 Ma Chewings = D3
transpression (Isa +BHill)









Calvert Superbasin
1730 -1670 Ma

Sag orf_oreland Rift - \:\'
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basin ?

Transgression/Sag Phase

_ Leichhardt Superbasin
(1800-1740 Ma)
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*Extension/rifting
*Growth faults
*Platform deposits

Reduced shale
package

*Deep tapping fluid
conduits (detach.)
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Leichhardt
Rift
> NNW trend

»Narrow
Intracontinental
basin

» Individual
depocentres

»Secondary
basins bounded
by overlapping
normal faults

»Basins strongly
asymmetric
(eastward-
thickening

Myally)

>Basin
architecture

established early
(1780-1760 Ma)



> No obvious
basin corridor

»NW-SE oriented
growth faults,
reactivation of N-
S faults

» Basin generally
deepens to NE

» Basin margin
not preserved

» Similarly
oriented growth
faults & basins in
Eastern
Succession




Leichhardt Superbasin:
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Fluviatile —
Shallow Marine

Intracontinental
Rift

Passive Margin




Syn-rift Depositional Environment through time

Leichhardt + Calvert
(oxidised — brine factory




Broken Hill —
O]F:1aY
domains

Redox
boundaries &
magnetic
gradients as
vector to
mineralisation
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Change in provenance

Post-rift (Sag): amagmatic

Syn-rift with magmatism
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Barovich et al., 2004

Not Gawler

More juvenile & felsic
terrane for Upper
Willyama Supergroup

Central £ north
Australian source for
Lower Willyama
Supergroup

Arunta source after 1650-
1640 Ma (Upper Willyama
Supergroup)

Change in provenance
result of uplift following
accretion of Warumpi
terrane (Liebig event) ?
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Full circle: 1730 Ma event — collision between
NAC & SAC or intracontinental rifting?

/ Isa



Similar but not identical geological records from
1730-1690 Ma (NAC, Isa & BHill)

Late Proterozoic tectonism in central Australia
(Strangways event) linked to basin formation in
eastern Australia (Isa + BHill)

Crustal/lithospheric thinning towards East or NE
from NAC through Isa (BHill) terrane

Passive margin formation in Isa & BHill regions not
easily reconciled with subduction to south of NAC

Collision between NAC and SAC at 1730 Ma
Inconsistent with record of ongoing crustal
extension at Isa from 1800-1670 Ma
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