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where it is? pmd CRC

* Yilgarn clearly extremely well-endowed

e But ... major deposits generally in the
Kalgoorlie Terrane and the ‘Laverton

tectonic zone’ (Laverton Terrane); little
mineralisation in Gindalbie terrane

 What are the essential component
processes in space and time?
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Predictive mineral discovery?

A Hierarchy of Dynamic Process

e ﬁ= Energy Flux

MASS FLUX
DYNAMIC PROCESS
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e ore deposits are focal points of

large-scale energy and mass flux
systems

important to recognise system
even though the precise genetic
links with mineralisation are
unclear

spatial prediction depends on
the architecture and dynamics of
ore systems

knowledge of complex processes
at a variety of scales paramount
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YiIgarn_Craton: Subdivision
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Main components:

e >3.2-2.6 Ga Narryer
& South West

o >3.0-2.6 Ga
Youanmi Terrane

e ~3,0-2.95 Ga Cue
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eastern Yilgarn: Stratigraphic framework . %

Kalgoorlie Terrane :
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eastern Yilgarn Craton subdivision
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| =~ e 6 major terranes identified

in eastern Yilgarn (based on
GSWA, P482, P437A, P624, with
pmd*CRC modifications)

e Kalgoorlie [Ka]
o Kurnalpi [Ku] ~
e Laverton [L]

East Yilgarn




Pre-3.0 Ga
gneiss, layered intrusions, supracrustals — Narryer (3.73 [Manfred
Complex], 3.68, ~3.4-3.3 Ga), Toodyay-Lake Grace (>3.2 Ga)

N D //Z >4.0-3.1 Ga detrital &
fi i e—— : xenocrystic zircons —

Narryer & Youanmi

3.3-3.1 Ga model
ages for granites —
Youanmi Terrane
crustal nucleus/
‘protocraton’

rare >3.0 Ga
xenocrystic zircons in
granites — Youanmi

poorly understood
geodynamics




Yilgarn granites: Nd isotope map

Model ages (Ga): All

S 2.7-2.8Ga
5o Ida Fault oS

285-2.9
29-295
295-3.0
3.0-3.05
3.05-31
31-3.2
32-33
33-35
35-38

-

Narryer

Layered intrusions
" Sm-Nd sample location

100 0 100 Kilometers
— —

e model ages 200-300 Myr
> emplacement ages

‘,’ e central/western Yilgarn -
‘ { ESPERANCE ?protocraton

e complex eastern Yilgarn




ca 3.01, 2.97-2.93 Ga

greenstone deposition, granites — Youanmi (~3.01, 2.97-2.93 Ga),
?East Yilgarn (~2.95-2.93 Ga, minor)
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New crust? Nd model ages

i "Youanmi Terrane
— | autochthonous greenstones




' ca 2.81 Ga

Youanmi — layered mafic intrusions, felsic volcanism, granite

affinities with
Youanmi -
9 ?exotic or rifted
N block \
r o A {
| X .f'g | v Do
i "? K;Igoorlie
layered mafic : YUY

i . \
intrusions - -

?plume related

intracratonic rift? ' N t Kalgoorlie — granite, Zircon
). inheritance, ?greenstone




ca 2.76-2.73 Ga

granite-greenstone (young to east) — Youanmi; Kalgoorlie (minor)

accreted post
2.78 Ga

sanukitoids
2760-2750 Ma

Cue domain

Felsic Felsic
volcanism Youan volcanism?
2760-2730 Ma N { 2740-2730 Ma

Young east? ~ i Zircon

i . .
Za inheritance
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eastern Yilgarn:
zircon inheritance
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eastern Yilgarn:
zircon inheritance
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crustal break co- |nC|dent with Kalgoorlle
terrane boundary

e similar profiles for felsic volcanic rocks and
‘late basins’




ca 2.72-2.68 Ga

granite-greenstone — Youanmi, Kalgoorlie, East Yilgarn
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arc-rift felsic
volcanism
2720-2680 Ma

high-Al and ﬁ R N Youngs west
trans TTG N Wi
2720-2680 Ma ) 44 Enngam%. - MUM,
Origin? Youanmi intermediate,
3 L felsic volcanism,
X minor TTG
b 2720-2680 Ma
geotectonic link?
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eastern Yilgarn Craton: S
Felsic volcanism \averron
e distinct felsic volcanic associations &
Ln KaILgoorlle and East Yilgarn " East Yilgarn
erranes '\ terranes
e ‘break’ at eastern boundary of |
Kalgoorlie Terrane Y\
Kalgoorlie Terrane: A Iy e
2690-2660 Ma - HREE-depleted (TTG) oy
andesite-rhyolite & assoc. sedimentary rocks S| i i
East Yilgarn terranes: - cfz.ﬂ'ﬁ&tmﬂ
2715-2700 Ma - calc-alkaline intermediate e

volcanic complexes & sedimentary rocks

2715-2680 Ma - bimodal basalt-rhyolite
complexes and felsic sub-alkaline

Youanmi ( /
terrane q ¢

ﬂ:‘HDR.SEMAN
Brown et al. (2001) Ny L)

{2700-2B75 Ma)

b Bimodal & calc-alkalin
|:I intermed-silicic volc

rock (2680-2692 Maj

D Archasan granitoids
~ Terrana-boundary fault
~ Domain-baundary faul

0O Town




ca 2.68-2.66 Ga

granite-greenstone — Kalgoorlie (?amalgamation)

granite — East Yilgarn

magmatism | |
rare

Mafic granites
(sanukitoids)
2670-2655 Ma

Young west?

Y. <2.66 Ga
amalgamation?

TTD-related felsic
volcanism
2690-2660 Ma
Black Flag Group

abundant
high-Al and

trans TTG
2680-2655 Ma

Young west?
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eastern Yilgarn Craton: Magmatism
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eastern Yilgarn: Tectonic summary

High-Al and Transitional TTG’s & associated sanukitoids
e Consistent with subduction environment
e Variably slab-derived to crust-derived

Pre-2670 Ma
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ca 2655 Ma

granite — Kalgoorlie (Mafic, High-Ca), East Yilgarn (Low-Ca, Syenitic)

switch to
low-Ca
across craton
at ~2655 Ma

South West
Terrane
accretion?

sanukitoids, syenites
& trans-TTG
at ~2655 Ma
upper age of orogeny
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eastern Yilgarn Craton: Felsic magmatism
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‘ca 2.65-2.63 Ga

Craton-wide Low-Ca granite ‘bloom’; Syenitic in East Yilgarn
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Yilgarn Craton: Evolution summary  pmd CRC

geochemistry, zircon inheritance and Nd data consistent with
significant involvement of variably older crust

a number of distinct terranes: Youanmi, Narryer, South West,
Kalgoorlie & several in the east Yilgarn

poorly understood early history (>2.81 Ga), although majority of
early granites are High-Al TTGs -- slab melting or thick crust?

post 2.8 Ga consistent with convergent tectonics

Kalgoorlie Terrane either an exotic terrane or perhaps a crustal
block rifted off the Youanmi Terrane and re-accreted

East Yilgarn terranes comprises a mix of geologically-disparate
crustal blocks --> an accreted collage?



