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Subduction and tomography

(a) Japan A (b) Japan B

T T * Yilgarn subduction at
- various times
= g (geochemistry)
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fast S-wave velocities
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Tomography of slabs under Japan (Fukao et al. 2001)



~'SE-dipping subduction zones?

Young east?

Zircon

W.I.':-"" . .
Cassidy & Champion (2004) inheritance

Postulated SE-dipping slab ca 2.76-2.73 Ga
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W-dipping subduction zones?

Kalgoorlie Terrane

Kurnalpi Terrane

A, 2700 - 2690 Ma. EXTENSION OF CONTINENTAL CRUST BEHIND
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Stratified lithosphere as a slab?
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Stratified lithosphere as a slab?
W ™

We can not rule slabs in or out on this evidence
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Chilean analogue for flat subduction

Y (SC)

Gutscher et al. (2000)
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Chilean analogue for flat subduction

W ™ Y (SC) EGP E

asthenosphere

Gutscher et al. (2000)
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Mantle plumes and tomography

Modern mantle
plumes are:

Bijwaard et al. (2004)
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Mantle plumes and tomography
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Yilgarn mantle plumes?
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Impingement of a mantle plume?
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Impingement of a mantle plume?
Y (SC

We can not rule plumes in or out on this evidence
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Yilgarn delamination?
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Champion & Sheraton (1997)
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350 km o

Delamination:

AMIRA P624; Blewett et al., 2004
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Terranes of the Yilgarn Craton:
upper crust from receiver functions
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Terranes of the Yilgarn Craton:
upper crust from receiver functions
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Lots of arm waving is
interesting, but how does it help
us?

A Hierarchy of Dynamic Process Better

understanding of
the minerals system

O.EéES'YFSLTUE ﬁ= Energy Flux process -
p f 1 x geodynamics is an

and driver of the
mass and energy
flux

Pt

GLOBAL - SCALE GECDYNAMIC PROCESS




Conclusions

 ‘Signatures’ of the mass and energy flux
at the largest scale are visible in various

seismic methods (tomography, receiver
functions)

« We don’t always understand the

‘sighatures’

 a complex mantle lithosphere and crust,
especially the temporal component

 Geodynamic implications for slabs,
plumes and delamination; tectonic
development in general
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Predictive Mineral Discovery

* Yilgarn is data-rich and we need a
better methodology (paradigm?) to
understand the ‘signatures’

 The way forward is clearly a holistic
systems approach across all
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Challenge for us all

« Challenge is being predictive with this
new understanding and knowledge

* The system may be recognised even
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