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Under cover in the magnetoscape –

Because we are working under cover (secret agents!) we navigate in the magnetoscape. To understand what the potential field data are telling us, it helps to go from the regional, known, geology to the unknown, ‘local’ geology. The rock units and structural styles of the Eyre and Yorke Peninsulas are a guide to interpretation. �
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Gravity Worms –

Worms bring out major gradient changes in the gravity field. Note the E–W-trending structures are not readily apparent in the image on the left. The rose diagrams show the clustering of NW-, NE-, and ENE-trending structures. The top diagram is length normalised; the bottom diagram shows frequency. �
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Geophysical interpretation of the NE Gawler Craton –

Interpretation of basement geology, based on magnetics, gravity, drill holes, and petrophysical data. An important aspect of our interpretation is that the basement units are the same as those we see in the Eyre and Yorke Peninsulas. ��
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Geophysical models test basement structure and composition –

Inversion and forward modelling show that the interpretation is consistent with potential field data. Note that there is no need for a large mafic body below the Gawler Range Volcanics to explain the gravity anomaly there. Measured petrophysical properties have been used where possible. �
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Inversion of magnetic data-

An unconstrained 3D inversion of a crustal block, 440 km wide and 12 km deep, shows shallow, isolated bodies of magnetite alteration and small BIFs. Not seen at this perspective is the Todd Dams Fault, predicted to dip 45 degrees to the southeast. This work is on-going and results will released as they come to hand �
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Insights from crustal architecture –

The interpretation of the crustal architecture predicts: �	-Basement is a continuation of the units and structural styles of the Eyre and Yorke Peninsulas 

	-Crustal extension at ~ 1590 Ma controlled granite emplacement and mineralisation, and provided space for sedimentation and volcanics 

	-The basement architecture has controlled the composition and pathways of fluids in the mineral system 

�
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Cu-Au Buffering- 

High Br/Cl ratios indicate magmatic and non-magmatic sources for the crustal fluids. Fluids driven along pathways that transect a variety of basement rock types can be expected to show varied signatures. This is predicted by the basement interpretation. ��
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Fluid Flow-

Plutonic rocks of the Olympic Dam region had high strain-induced porosity. Fluids were able to access large volumes of potential source rocks. �
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Scale of the Mineral System –

�
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Demagnetisation along some faults –

We see that the fluid pathways were generated at the right scale to give the required dimension of source-transport-trap. The Cu in the Olympic Dam ore body could have been sourced from the Bills Lookout gabbros. Pre-existing magnetite alteration can provide the suitable chemical trap. See the presentation by Bastrakov and Skirrow for more on the interaction between magnetite oxidising fluids in ore formation. �
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Implications 

�
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A structurally controlled fluid system - �
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Future Work�
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