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Olympic Cu-Au Province

Location of Olympic Cu-Au Province
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SEISMIC LINES




100s to 1000s metres of Neoproterozoic cover
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100s to 1000s metres of Neoproterozoic cover

The problem and why we have to do seismic work
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 Uninterpreted migrated sections. The following slides will show broad interpretation of the N-S profile. Major elements of E-W profile correspond with those of N-S profile. The blue dashed lines are the traces of one profile on the other. �


MOHOROVICIC DISCONTINUITY
~40 km depth
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Mohorovidčić discontinuity 

The Moho in the north is more difficult to pick, it is seismically gradational, and may be a few km deeper. �


NEOPROTEROZOIC COVER
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Neoproterozoic Cover

Cover is of varying thickness. The age of the basment-cover contact also varies: ~1450 Ma in the south; ~650 Ma in the centre; ~830 Ma in the north. �
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Burgoyne Batholith

Where the profile crossed the Burgoyne batholith, a ~5-km thick non-reflective zone is imaged. This is typical of the seismic image of plutons. �
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Gawler Range Volcanics

The GRV appear as gently folded reflectors, some cut by interpreted thrusts. The folds may be syn-volcanic or tectonic. There may be some GRV (not shown) just north of the Burgoyne batholith �


WALLAROO GROUP

1760 Ma - 1720 Ma

50 km



Presenter�
Presentation Notes�
Wallaroo Group

The Wallaroo Group is interpreted as a part of the layered upper crust with less reflectivity. Some drillhole-control provides constraints. There may be WG north of the batholith, as well. �
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Donington Suite

Donington Suite bodies are imaged similarly to plutons (they are meta-plutons). Some drillhole-constraints. �


?HUTCHISON GROUP

2000 Ma - 1850 Ma
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?Hutchison Group 

There are no drillhole-constraints for the Hutchison Group. Its presence is inferred. It shows similar reflectivity to Wallaroo Group. It cannot be WG as it is country rock to Donington granitoids. �


MID-CRUSTAL LAYER

>2000 Ma
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Mid-Crustal Layer

This reflective layer shows duplexing and internal packaging. It must be older than 1850 Ma as it is below DGS country rock. Its extent beyond the batholith is more conjectural. It believed to be at least partly mafic and may be an old (>2 Ga) volcanic margin. �


DEEP CRUSTAL STRUCTURE

>2000 Ma?
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Deep Crustal Structure

The deep crust is can be divided into southern, central, and northern zones. The southern zone is characterised by trans-crustal dipping seismic events; the central zone by low-amplitudes; and the northern zone by ‘structureless’ sub-horizontal reflectivity. The boundary between the southern-central and northern zones is subtle and may or may not be discrete. �


BLAND ZONE
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Bland Zone

The bland zone ‘overprints’ reflectivity. Its origin is a mystery but may be a zone of partial melt related to the formation of the Hiltaba granite of the Burgoyne batholith. �




Presenter�
Presentation Notes�
Major elements of the N-S traverse--the Burgoyne batholith, mid-crustal layer, ?Hutchison Group, and Donington granitoids-are imaged in the E-W traverse. The fault-set imaged at the western end of the batholith may be part of the Wirrda Fault Complex (see slide 20). �
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Elizabeth Creek Fault Complex

Thrusts inferred from offsets and propagation anticlines. �
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Elizabeth Creek Fault Complex (cont.)

Thrusts inferred from offsets and propagation anticlines �
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Wirrda Fault Complex

Thrusts inferred from offsets and propagation anticlines. �


WIRRDA FAULT COMPLEX

Possible back-thrusts
cutting host granite of
Olympic Dam
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Wirrda Fault Complex (cont.)

Interpreted as antithetic thrusts. �


DUPLEXES IN MID-CRUSTAL LAYER
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Duplexes in Mid-Crustal Layer

Probably a mafic layer. Different structure means different rheology or deformation mode. The top layer is a detachment. �


Prominent Hill
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Moonta-Wallaroo
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Note the prominent NW-trend in the horizontal gravity gradients. �
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Note the NW-trend also appears as linear magnetic anomalies. These are not Gairdner Dykes. �
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The fault complexes are inferred to have a NW-trend. If they are shown in the gravity gradients, they are long, regional-scale structures, providing the first-order plumbing system (see below) which interacts with higher-order systems to localise deposition. Thus the scale of the fluid flow-system is regional, hence the minerals system is regional; hundreds-of-kilometres-scale. �
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Known deposits projected (where necessary) along NW-strike onto the N-S profile. Each is sited in the NW-trending fault complexes, suggestion that the fault complexes are the first-order structures of the plumbing system. �


CONCLUSIONS

The Gawler seismic profiles show crustal structure,
providing geometric and spatial constraints for interpreting
other geophysical datasets

Locations of Fe oxide bodies are structurally controlled

The crustal structure derives from multiple events
occurring from 2.5 Gato 1.6 Ga

Fault geometry of the basement was formed by
contractional deformation

No large mafic intrusions are imaged in the seismic sections
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Although not made explicit in the presentation, the only imaged plutons are Burgoyne batholith and Donington granitoids. This suggests that there are no mafic plutons below Olympic Dam, as predicted by some models of ore genesis, and no significant mantle input at 1590 Ma. Further work needs to be done to resolve the matter of mantle-contributions �
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