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The Skaergaard Intrusion of East Greenland is the host for significant magmatic PGE and Au mineralization
(the Platinova Reefs). It was formed from a single batch of magma that crystallized in its entirety as a closed
system. Unlike all other examples of significant magmatic PGE and Ni-Cu-PGE mineralization, the Skaergaard
rocks exhibit no evidence of crustal contamination, the major factor responsible for driving magmas to sulphide
saturation and ore genesis. Although the Skaergaard rocks and mineralized zones have extremely low S contents,
the mineralization is believed to be the product of late stage sulphide saturation of the magma. Three factors
drove the magma to sulphide saturation, viz: (1) prolonged build up of S in the residual melt of the fractionating
magma; (2) crystallization of magnetite which slowed down the build up of FeO in the fractionating magma; and
(3) cooling of the magma against the walls of the intrusion.
High quality PGE, Au, Cu, S, Se data and other geochemical data for samples from a detailed stratigraphic section
through the Skaergaard intrusion are used to model these elements throughout its crystallization history, estimate
their concentrations in the Skaergaard parental magma, and to establish the timing of sulphide saturation and
the causes of PGE-Au mineralization. The model indicates that the parental magma contained 4.0 ppb Au, 18.7
ppb Pd, 9.0 ppb Pt, 95 ppb Se and 240 ppm Cu. The high Pd/Pt ratio indicates that the magma had undergone a
significant amount of fractionation prior to entry into the Skaergaard magma chamber, consistent with the silicate
mineralogy. A sharp increase in PGE contents (but not Cu or incompatible lithophile trace elements) 300m below
the Platinova Reefs coincides with the first appearance of cumulus magnetite and marks the stratigraphic position
at which tiny amounts of cumulus PGE-rich sulphides segregated from the magma. Although the S contents of all
rocks below the Platinova Reefs are below the detection limit of S (100 ppm), Se data are used to estimate their S
contents; the Pd tenors (=Pd in 100% sulphides) are exceptionally high, up to 1200 ppm. These very high metal
tenors are believed to be the result of formation of PGE-rich sulphide droplets due to cooling of the convecting
magma along the walls of the Skaergaard Intrusion. These sulphide droplets were then partially resorbed in the
slightly hotter, Fe-rich, S-undersaturated magma at the bottom of the chamber, taking Fe and S back into the
magma but upgrading the PGE contents on the sulphides. The PGE-rich sulphide droplets were then trapped in
the oxide and silicates that were crystallizing at the magma/crystal sediment interface. The Platinova Reefs were
formed as a result of an increase in the rate of supply of the PGE-rich sulphide droplets induced in part by the
build up of S in the residual magma.


