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Critical Minerals South Australia Project

 Examining potential of tailings, stockpiles and waste dumps from historic mining operations to host critical 
minerals content in partnership with MIWATCH team (Sustainable Minerals Institute, Univ. Queensland) 
and Geoscience Australia (GA).

 Identifying and ranking potential of SA’s historical mine waste based on publicly accessible data.

 Active sampling of selected mine waste sites to provide assessment of their critical metal endowment 
and mineralogy.



MIWATCH & GSSA – desktop study of SA’s mine sites

Using 8 criteria to rank SA’s 8767 mine sites for their mine waste potential:
Mine status – Known commodity – Other/associated commodities – Discovery year – Mine waste features – Distance to major city – Mine site to port – Environmental contamination

 ranking used to identify abandoned/historic mine sites with a high probability of containing critical metals in mine waste
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Mine Waste Study Sites

Top 30 list
 10 case study side to follow up in detail

+ Kanmantoo (active mine site)
+ Challenger sampled by Barton Gold 

• Brukunga
• Mount Gunson
• Kanmantoo
• Alma & Victoria
• Paratoo
• Port Pirie (GA national site)

Mine waste sites sampled:
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Analytical approach for assessing mine waste

• Mine waste sampling

• Chemical assaying (48 elements)

• Bulk and in-situ mineralogy

• Mineral chemistry (meso/micro scale)
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Results: Brukunga

• Highest potential: Bismuth, Cobalt, Copper, Antimony, Tungsten and Zinc

• Concentration of sulfide minerals (pyrite average 13 wt. %, pyrrhotite average 7 wt. %) should be considered as a 
resource to industries that require sulfuric acid (e.g., fertiliser production, mineral processing, metal refining).
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Results: Mount Gunson Cu mine

• Highest potential: Copper, Cobalt, Silver

• Primary minerals identified by XRD and MLA analyses are quartz and muscovite
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Results: Kanmantoo Cu-Au mine

Highest potential:

• Zirconium, Bismuth, Titanium, Manganese in garnets

• Copper, Nickel, Cobalt in iron sulfides

• Primary minerals identified by XRD and MLA analyses are 

garnet and quartz
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Results: Alma and Victoria Au mine & Paratoo mine

Highest potential: 
Lead, Copper, Arsenic, Bismuth, Cobalt

Highest potential: 
Copper, Cobalt, Arsenic, Light & Heavy REE
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Results: Port Pirie U and REE treatment facility
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• Highest potential: Zinc, Molybdenum, Lead, Uranium, Thorium, Heavy and Light REE

• Primary minerals identified by XRD and MLA analyses are gypsum, jarosite, calcite, monazite and 

amorphous material
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Average concentrations of LREE’s and HREE’s
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• Port Pirie and Paratoo display significant 
elevated REE’s concentrations( >10 times 
crustal averages)

• REE comparable to lower grade deposits 
(e.g., Dubbo NSW with 0.3-1% REO)

from: Colombi et al. 2025



search for ‘fit for purpose’ mine waste sites 
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e.g., REE-associated opportunities
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Contacts

Dr Carmen Krapf

Geological Survey of South Australia
Department for Energy and Mining
Adelaide, South Australia 5000

Carmen.Krapf@sa.gov.au
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