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This presentation contains notes. Double-click on a slide's note icon to view its comments.

Geoscience Australia
Title slide - Crustal architecture, source rocks, and fluid pathways in the central Olympic Cu-Au province.
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Geoscience Australia
Location of Olympic Au-Cu province showing major mineralised districts. The regional geology map shows that most of the province is concealed by sedimentary cover sequences.
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Geoscience Australia
Because of the deep and extensive sedimentary cover, the Stuart Shelf, we must use potential field data to aid our interpretation. Here we have stitched over 130 separate magnetic surveys to provide a seamless coverage.
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Geoscience Australia
Processing of the potential field data helps to delineate location, depth, and continuity of structures and rock-packages. In this case, a wavelet-transform ("worming") was applied to gravity data. The results were used to obtain statistically meaningful structural information.



Worm
directions,
500 m to
41 km UC

Worm
directions,
500 m to
41 km UC

Geoscience Australia
Snap-shot of a movie showing persistence and variability of structures with depth.
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Geoscience Australia
The basement geology was interpreted using potential field data and drill hole information. The basement to the Stuart Shelf is broadly similar to that exposed on the Eyre Peninsula farther south.
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Geoscience Australia
Interpretation of the tectonic architecture was tested in cross-section. Petrophysical data, obtained from measurements made on drill core, were used to constrain the properties of the model.
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Geoscience Australia
Interpretation of the tectonic architecture was tested in cross-section. Petrophysical data, obtained from measurements made on drill core, were used to constrain the properties of the model.
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Geoscience Australia
Interpretation of the tectonic architecture was tested in cross-section. Petrophysical data, obtained from measurements made on drill core, were used to constrain the properties of the model.
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Geoscience Australia
Tested sections are combined in preparation to building a 3D model of the basement.
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Geoscience Australia
Major results arising from the new interpretation.
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Geoscience Australia
Does the interpretation help us to understand the mineral system?
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Geoscience Australia
Studies show that the ore-fluids were buffered by a variety of rock-types (Bastrakov et al., 2002, http://www.ga.gov.au/rural/projects/abs_bastrakov_16agc.html). This has implications for the size of the 'footprint' of the mineral system.
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Geoscience Australia
Different bits of the basement can contribute different amounts of metals to the mineral system.
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Geoscience Australia
Olympic Dam contains 32 Mt of Cu. This can be sourced from a relatively small volume of rock.
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Geoscience Australia
The orders of magnitude involved in the source rock volumes required for the mineral system.
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Geoscience Australia
Depending on the solubility of metals in the ore-fluids, particular volumes of fluid are needed to tap metals from sources. This  is controlled by the size of faults acting as fluid pathways.
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Geoscience Australia
Although the basement largely comprises 'tight' igneous and metamorphic rock, small strains are sufficient to open the rocks and allow fluid access to metal sources.
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Geoscience Australia
The fault-network is made up of faults of tens of kilometres length. These can create fluid reservoirs large enough to tap Cu-rich source regions.



The Olympic Dam region
is criss-crossed by a
network of faults

The Olympic Dam region
is criss-crossed by a
network of faults

These faults are apparent
in the mag data -- 1979
data! -- because they
carried oxidising fluids

These faults are apparent
in the mag data -- 1979
data! -- because they
carried oxidising fluids

The demagnetisation is
very subtle
The demagnetisation is
very subtle

25 km

Geoscience Australia
The Olympic Dam region is abundant in potential fluid pathways.
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Geoscience Australia
The 'tight' rocks of the Olympic Dam region were opened to fluid-flow. Veinlets are haematite and sericite.
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Geoscience Australia
Potential source rocks show evidence of ample fluid-flow.
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Geoscience Australia
Some potential source rocks have high Co, as does the ore at Olympic Dam. This shows that mafic / ultramafic rocks were most likely the dominant sources of Cu.
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Geoscience Australia
First vertical derivative magnetic image, produced after much cleaning-up of original data, showing Olympic Dam orebody (yellow ellipse), potential source rocks, and a fluid pathway -- the newly named Jubilee Fault -- that connects them. Is this the Olympic Dam mineral system? Note that the TMI image (right) does not show the detail needed to be able to build such a model.
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Geoscience Australia
Summary of proposed Olympic Dam-type mineral system. It points to an exploration model: identify fluid pathways that connect likely source rocks with likely trap sites. If any element is missing, then an ore deposit will not have formed. But are we right?




