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• Growth of the Australian continent 
can be viewed in the context of 
accretionary orogenesis

Ribbon tectonics.

Nuna and east Gondwana - facing 
an external ocean.

Take Home Message
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RIBBON MICROCONTINENTS
• How do micro continents form?

• Convergent margins – rollback - Lord How Rise
• Incipient Ocean formation – ridge jumping & type 1 passive margins 



Intra-plate models

Plate tectonic models

• Isotopes - evolved signature

• model ages 2400-2200 Ma

• Intraplate tectonic bias

• Concept of NAC, WAC, and SAC

• Amalgamation - Rodinia

• Independence of cratonic elements

• Concept of NAC, WAC, and 
SAC (later)

• Internal movements within 
the continent 

• Rodinia – reconfiguration 
event

PROGRESSION OF THINKING





• Australia in an internal position when all of the 
geology suggests an external position

• Australia-Antarctica configuration same as 
Gondwana

• Australia treated as a single entity

AUSTRALIA and NUNA

Some Aussie issues!



AUSTRALIA and NUNA



Crustal scale deep seismic reflection data and continental scale geophysics grids
Courtesy of Geoscience Australia



NAC
Aileron



• Kalkadoon Batholith ca 1850 Ma – arc or back arc

• Gidyea Suture – collision of Numil terrane and the 
Mount Isa terrane.

• 1850 Ma – 1800 Ma (younger basins)





Isotopic Data







• Six fragments - ribbons
1. Proto-North Australia Craton
2. Aileron Province (include Gawler)
3. Isa terrane

• Evidence for juvenile arc terranes (e.g., Kirkland et al., 2012)

4. Numil terrane (parts of Curnamona)
5. Kimberley Craton (Plateau: Lindsay et al.)
6. West Australian Craton









1.  Recognition of the Selwyn Block
(Cayley and Taylor, 2002).

2.  Hot (and extensional) Orogens
(Collins, 2002).

3.  VanDieland micro-continent concept 
(Cayley, 2011).

4.  High resolution geophysical data 
under-cover.

6.  Temporal constraints (e.g., 
Fergusson/Henderson)

5. “Cayley model” in all its intricacies 
(Cayley in prep).

The Tasmanides
Recent Game changes – in my opinion



The Tasmanides

Turbidites
Granite rocks
Mafic-Ultramafic belts
Cambrian Turbidites
Neoproterozoic-Cambrian Rift and Cambrian back arc
Cambrian Rift and passive margin

New England
Orogen

Lachlan Orogen

North Queensland
(Mossman)

Thomson
Orogen

• Adelaide Fold Belt (Neoproterozoic-Ordovician).

• Lachlan Orogen (Neoproterozoic-Carboniferous).

• Thomson Orogen (Neoproterozoic – Triassic)

• New England Orogen (Cambrian-Triassic).

• North Queensland (Neoproterozoic-Triassic).

Aichison and Buckman 2012



Oroclines are the flavour of the month!
Highlights the 3D problem

• Characterised by several 
large oroclinal features

• Silurian (or older) to 
Carboniferous

• Combination of roll-back 
and accretion.

Lachlan
Orocline



East Gondwana margin 



East Gondwana margin 



VanDieland an embedded terrane

• The Australian accretion of the VanDieland micro-
continent resulted in the terrane being deeply 
embedded in the over-riding plate and left largely 
undisturbed since then.

• Evidence of rotations in present day structural 
grain (from potential fields, paleomagnetism and 
other geological indicators).

Moresi, L., Betts, P. G., Miller, M. S., & Cayley, R. A. 
(2014). Dynamics of continental accretion. Nature. 
doi:10.1038/nature13033



Micro-continent ribbon accretion
Weak slab-strong over-riding plate

• The Australian accretion of 
the VanDieland micro-
continent resulted in the 
terrane being deeply 
embedded in the over-riding 
plate and left largely 
undisturbed since then.

• Evidence of rotations in 
present day structural grain 
(from potential fields, 
paleomagnetism and other 
geological indicators).



VanDieland accretion

Moresi et al., 2014

• Stage 1 – in initial accretion of the micro-
continent
– Shortening in front of the micro-continent and 

extension driven by roll back away from accretion.
– Different behaviors along the length of the margin

• Stage 2 – transitional phase
– Roll-back and lateral escape of the overriding plate
– Trench migration in two directions
– Embedding of the micro-continent
– Back arc extension - oceanic
– Arc migration

• Stage 3 – re-establishment of stable 
subduction and convergent margin



Summary

• Long known that the Australian continent in the formed during two major 
accretion events.

• Rapid amalgamation (50-70 my) associated with the formation of Nuna via 
the accretion of several microcontinents adjacent to Laurentia –
Paleoproterzoic.

• Followed by 1300 my of adjustments and modification internally (WAC, 
NAC, SAC) formation

• Microcontinental accretion played a significant role in the lateral expansion 
of the East Gondwana margin from the Ordovician – Devonian.  

• Contorted the margin – oroclines.
• In both periods of amalgamation the Australian continent faced a large 

external ocean (rollback the favoured mode of subduction – which 
promoted ribbon formation and recycline of continental fragments)

• The entire evolution of the Australian Plate can be viewed is dominated by 
ribbon tectonic accretions.
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