Unveiling Copper Species of Supergene Ore at the Hillside Copper Deposit, South Australia
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ABSTRACT
In a time where the green energy transition is booming, copper is more critical to our society than ever before. To achieve net-zero by 2050, an estimated 2304 million tonnes of copper is needed, equivalent to three times the amount of copper we have available now (CSIRO 2023; Simon et al 2026). With declining ore grades, increasing deposit complexities and remoteness, it is essential to maximise resource efficiency from orebodies. 
The Hillside iron-oxide copper gold (IOCG) deposit on South Australia’s Yorke Peninsula contains 1.9 Mt of copper, but no ore reserves have been declared for the oxide component of the system. The presence of atacamite, a rare copper chloride mineral, results in elevated chlorine levels in the copper concentrate, adversely affecting the quality and saleability of the final product. Furthermore, the transition zone between the sulphide ore and the oxide ore contains variable copper species that are currently poorly defined, despite this ore projected to return 40% of revenue within the first 3 years of mining. 
Characterisation of copper species throughout the weathering profile is crucial not only to understanding the ore system, but also to achieve effective copper recovery during processing. This project examines 38 representative samples from three diamond drillholes that traverse the weathering zone of the Hillside ore system. Combining scanning electron microscope (SEM) analysis, x-ray fluorescence (XRF) imaging, x-ray diffraction (XRD), and bulk rock geochemical analysis, a detailed picture of the mineralogical and geochemical changes, in both ore and gangue minerals, through the orebody has been established.
Understanding mineral distribution, occurrence, and abundance throughout the weathering profile, supports the refinement of the geological model to maximise copper extraction without compromising the metallurgical process. Therefore, this project has direct geometallurgical implications for the processing of ore at Hillside. 



References
CSIRO, 2023. The race for copper [online]. Available from: < https://www.csiro.au/en/news/All/Articles/2023/November/Copper-capability> [Accessed: 4 June 2026].
Simon, A.C, Cathles, L.M, Wood, D & Bazilian, 2026. The widening gap between copper supply and demand will have an impact on economic development and energy futures, in Energy Research & Social Science, 133:104581.  
2
