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On pre-2750 Ma inliers in the KKR
(e.g. Leonora, Laverton, Norseman)

(Witt et al. 2020)
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On the presence of pre-2720 Ma crustal fragments in the AWB
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Insights from the Leonora geological domain YILEARN
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Map legend Stratigraphic column
Gindalbie felsic volcanic and 2680 + 2 Ma (Baggott 2006)
associated volcaniclastic rocks & 26944 Ma (Thébaud et al. 2010)
Eastern domain basalts with minor ca. 2715-2705 Ma
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interflow chert/mudstone horizons (Thébaud et al. 2012)

Paraconformity

Sullivans ultramafic unit

Mt George volcano-sedimentary rock sequence
(greywacke, quartzite and chlorite schist)

2817+ 6 Ma
Maximum depositional age

. (Baggott 2006)
Leonora ultramafic unit s

2767 + 16 Ma
Maximum depositional age
(Thébaud et al. 2010)

Jasper and Gwalia Fm. (basalts with minor
BIF, chert, and interflow mudstone)

Younging (pillows
ging (p ) 2741 £ 5 Ma (Baggott 2006)

2750 + 8 Ma (Baggott 2006)
2760 + 10 Ma (Black et al. 2002)
2753 + 6 Ma (Fletcher et al. 2001)

Gold deposit

Western mafic-ultramafic sequence is older than ca. 2750 Ma

Western mafic-ultramafic sequence conformably overlain by Mt Clifford
Fm. affiliated to ca. 2720-2690 Ma mafic-ultramafic sequence in the
Agnew-Wiluna belt based on shared lithostratigraphic, geochemical, and
textural properties (Thébaud et al. 2012)

Paraconformable contact (>50 myr hiatus in volcanism)



Youanmi Terrane Kalgoorlie Terrane
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T (RRIZEN N = Original extent of the ca. 2730 Ma unconformity
Yarraquin Platon and internal stratigraphy is necessarily incomplete
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B 500735 va) due to subsequent deformation and erosion...

Narryer Terrane

KKSZ: Keith-Kilkenny Shear Zone
ISZ: Ida Shear Zone

YSZ: Youanmi Shear Zone
BaSZ: Ballard Shear Zone

WSZ: Waroonga Shear Zone
BoSZ: Booylgoo Shear Zone
ESZ: Edale Shear Zone

ETSZ: Evanston Shear Zone
TKSZ: Tuckabianna Shear Zone
CMSZ: Cundimura Shear Zone
WCSZ: Wattle Creek Shear Zone
CRSZ: Chunderloo Shear Zone
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~2730 Ma Youanmi-wide stratigraphic unconformity
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275245 Ma continental mass) 280243 Ma
(Masurel et al. Submitted)
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» Youngest felsic volcanic rock for the Youanmi Terrane is 2722 + 6 Ma (Gole et al. 2019) and the maximum age for
deposition of the NCT Basalt in the Kalgoorlie Terrane is 2711 £4 Ma (Hayman et al. 2015)

» Felsic magmatism was virtually continuous from ca. 2730 Ma onwards ?



ca. 2730 Ma regional unconformity and dacite-rhyolite volcanism

Docking of the Narryer Terrane against the Youanmi Terrane at ca. 2740 Ma Mantle upwelling zone impinging the Youanmi lithospheric keel at ca. 2730 Ma

Narrier Terrane Youanmi Terrane Burtville Terrane

Narrier Terrane Youanmi Terrane
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M 1 et al. Submitted
ca. 2720-2690 Ma Extension and thinning, Kalgoorlie-Kurnalpi failed intracontinental rift (Masurel et al. Submitted)

Narrier Terrane Youanmi Terrane (_ Kalgoorlie-Kurnalpi > Burtville Terrane
Intracontinental Rift >

Kalgoorlie-Kurnalpi Large Igneous Province (ca. 2720 -2690 Ma)

i
‘_ Transitional Sequence (ca. 2740-2720 Ma)
Thick
continental
lithosphere

Basement to Kalgoorlie-Kurnalpi LIP (ca. 3100-2740 Ma or >3100 Ma)

Decompressionameling Sub-Continental Lithospheric Mantle

Plume head deflection preserved the cratonic keel while the deflected material
thermally eroded the mantle lithosphere at the paleo-craton margin
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Tangential / Body forces

How do we reconcile this 15-order stratigraphic knowledge ?
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Greater abundance of basement fragments identified in
Yarmana the north-central part of the KKR compared to its
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southern counterpart
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= “Kalgoorlie Lineament” (Archibald 1978; Tripp 2013;
Harris and Bédard 2015; Doutre 2018; Mole et al. 2019)
represents a fundamental basement discontinuity (i.e.
transfer zone) that accommodated differential extension
between a northcentral and southern blocks ?
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Possible rift configuration at
time of upper basalt eruption
(Tripp 2013)
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Igneous crystallization: @ @ 2775-2740 Ma
(Masurel et al. Submitted) Max. dep. age: @ O 2740-2720 Ma




Chasing basement discontinuities in s EASTERN GOLDFIELDS
y GEOCHEMICAL BARCODING

the Yilgarn Craton...
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Potential multi-stage geometric control on the Kalgoorlie-
Kurnalpi rift architecture (i.e. structural inheritance)

margin creating the Murchinson Domain

/ ~3700 Ma rifting along Narryer — northcentral Southern Cross Domain
~2825-2740 Ma plume-related rift basin transitioning into back-arc basin

~3050-2825 Ma rifting across the craton

Sm-Nd (eNd):

[ Jo3-62
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Bl 30--22

Efi;g ~2720-2690 Ma Kalgoorlie-Kurnalpi rift axis parallel to
I 02-05 reactivated proto-craton margin (crustal extraction and
%z::’z growth of the Burtville Terrane at ~3500-3300 Ma via
B 1524 craton margin magmatism)
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] Gold deposit

/ ~2760-2740 Ma Narryer-Murchinson collisional front
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@ Iron deposit

Sm—Nd (eNd) isotopic contour map @ nNickel deposit
(after Mole et al. 2013) / 1805 Ma Albany-Fraser rift (inherited weak zone?)
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