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Phanerozoic-aged terrains, namely the Yilgarn Craton
(Bardoc-Boorara Fault Zone), the Mt Isa Inlier (Mt Isa
Fault Zone) and the Hodgkinson-Broken River

Province. Research includes the integration of spatial -
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data sets, geological, structural and geophysical

mapping of the major structures, chemical and
geophysical modeling of associated fluid and alteration

systems, geochronological and isotopic constraints, and
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a quantitative assessment of the geometry (fractal
dimension) of 1st- and 2nd-order faults within each of
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the key areas.

Summary of Results to Date
Our results indicate that the majority of well-endowed
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major fault systems represent highly non-linear

‘damage zones’ that record a complex Kkinematic

history, including ‘switching’ from compressional to
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transpressional convergence, and reversal of
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movement. Permeability contrasts, lithological and

metamorphic heterogeneities, the presence of suitable

seals and sinks, steep complexity gradients, and the

overall geometry of the fault systems play key roles in

determining their metallogenic endowment. Major

metallogenically important faults are commonly steep

and possibly transcrustal, as demonstrated by a close

Azimuth: 25 Inclination: 13 Yilgarn Craton

3D interpretation of dip and depth extent of
Palmerville Fault based on gravimetric and
magnetic gradients across fault plane (M. Barlow) 500+
450
400
350
0+

0 10 20 30 40 50 60 70 80 90

39Ar released

spatial association of mantle-derived magmas along

many of these structures. Mantle-driven processes are

probably important in the formation of world-class ore
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Potential field validation of the Palmerville
Fault, N Queensland; green = 10km UC,
orange = Skm UC, yellow = 1km UC;
grid scale = 10 x 10km (M. Barlow)

deposits. Where there is little direct evidence for a well- 3702 Ma
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endowed fault to penetrate into the asthenosphere, late-

stage decoupling of the fault might have occurred along

a more ductile lower crustal layer. Via the synthesis of

data sets, and linking between geological, geophysical
and geochemical disciplines, the work reported herein
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for further information, please contact:

Frank P. Bierlein

Application to Industry Predictive Mineral Discovery at a Significantly Reduced Risk

frank.bierlein@sci.monash.edu.au
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