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Smithies et al. (2010)

1070 Ma
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10GA-YU1 — Proterozoic intrusives
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180m thick

Close to // top and lower contact
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Cartwright and
Hansen (2006)

Saucer-shaped
lopoliths in 3D

Galland et al. (2009)
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1070 Ma LIP intruded N
Yilgarn Craton down to 15 km

Interconnected
lopoliths

up to at least




e 100m thick sill (S Yilgarn) with
NISs

 Cu-NI-Cr-PGE potential at
base of thicker sills

* Ti-V potential in fractionated AusQuest (2013),
Earoo Project
rocks

 Marginal remobilization
(F possible)




 Leonie Jones (+modelling), Ross Costelloe
(GA geophysical processing)

o Stephen Wyche, Ilvan Zibra
(GSWA Murchison Mapping Section)
 Mike Wingate
(GSWA Geochronology)
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The Geometry of the
Windimurra Igneous Complex

Youanmi Seismic Workshop

Tim lvanic 27 Feb 2013



e Qutline current state of knowledge on the complex
e Results — information added by seismic data
e Towards a 3D model =»

e Implications
— Igneous processes

— mineralisation
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10GA -YU2

Grav + Mag




Geodynamic Framework

/ l

2810 Ma magmatism exploits pre-existing
?rift structure (lvanic et al. 2010)




Stratigraphic
Framework

Meeline LIP (lvanic et al. 2012a) 2.81 Ga
Norie Plume (Wyman et al 2012;
Van Kranendonk et al. 2013)




Mafic Suites

Dismembered
greenstones;
2980-2710 Ma

Large layered mafic-
ultramafic igneous
complexes and ;

Pulses @ ¢.2810 and

“Sea” of granites;
2750-2600 Ma,
iIsolated older
occurrences






After Ivanic et al. (2010)



20 km

e Cumulate layering
— Modal, rhythmic, graded, O

cryptic
— Megacyclic units
e Discordant feature

%
— Estimated vertical %,
thickness ~7 km 3&



Ahmat (1986)

Stratigraphic height (km)

lvanic (in prep.)




Active tectonic setting
...but not ocean floor!

vertical cumulative (L to layering)
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3.5sTWT =11 km @ 6250 m/s

Middle zone

Jones, Ivanic, Costelloe (2012)
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Detail top 2 s TWT, 10GA-YU3
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Detail top 2 s TWT, 10GA-YU2
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10 km

total
vertical o
thickness Exposed rocks indicate: N
* Leucogabbro average composition
» Ca-Alrich tholeiitic composition
« Detatched ultramafic zone
Invokes: ‘Anorthosite
problem’...separation of crystal mush
A
|
A,
3 km -
thick :

umz



border zone



<« E-W extensional setting —

Corner Well
Gabbro



roof zone



—> : .
broad syncline formation

E-W shortening (f=0.75) and
6—
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e Clarification of aspects of the dynamic
magmatic history

e Bulk composition problem resolved by
iIdentification of thick ultramafic zone

e First 3D model complete, consistent with
seismic, magnetic, gravity and surface
observations

e Revised igneous stratigraphy makes the
complex unique
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e Ultramafic zone prospectivity revealed

e Upper zone of western lobe, confirmed
as 1km thick single intrusive sheet, basal
parts likely prospective (fertile magma
Interaction)

e Form of Shephard’s Discordant Zone
estimated

e Potential for umz at Youanmi
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