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Formation of hydrothermal PGE deposits in ultramafic plutonic rocks
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We conducted mineralogical, petrological, and geochemical studies of the
Waterberg PGM deposit in the northern part of the Bushveld Complex, South Africa. PGM consists of
ruthenium (Ru), rhodium (Rh), palladium (Pd), osmium (Os), iridium (Ir), and platinum (Pt). Unlike
other PGM deposits, the Waterberg deposit differs from other PGM deposits in that the re-migration
of platinum group elements by hydrothermal alteration contributes to the formation of the deposit.
The detailed description and analysis of the hydrothermal alteration minerals in the present study
indicate the existence of multiple hydrothermal alteration events with different redox states and
that chlorine-containing hydrothermal fluids contributed to the PGM remigration. The Sr-Mg isotope
ratio analysis indicates that the hydrothermal fluids that caused these events was not derived from
outside the intrusion, but from magmatic water generated during the solidification of the intrusion.
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