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The 2.055 Ga Bushveld Large Igneous Province

(BLIP) is a unique example of a plume-related
Precambrian large igneous province, containing vast
resources of metals, including PGE, Cr and Vd. The
origin of its enigmatic metallogenesis is intertwined with
debates about its magma source. The volume and
composition of BLIP magmas demands derivation from
the asthenospheric mantle, however, the contribution of
lithospheric mantle and crust, especially to the metal
endowment, is controversial. Hf-in-zircon and bulk-rock
S isotopes across the BLIP provide a time-integrated
record of the Hf isotope composition of its magma
sources, traces subsequent contaminants, and indicates
the presence of pre-2.4 Ga material in the plume.
The ~9-km-thick mafic-ultramafic layered intrusion of
the BLIP, known as the Rustenburg Layered Suite
(RLS), shows remarkably constant A=S (0.137 %o = 0.025
%0) and Hf-in-zircon (&u . « = -8.6 * 2.6) isotopic
compositions. The latter demand contamination by 2.7
Ga aged Ventersdorp cumulate material beneath the
Kaapvaal craton. This may explain the vast economic
metal reserves of the RLS. In contrast, BLIP diorite
intrusions at Marble Hall (on-craton) and Mahalapye
(off-craton) show chondritic, deep-mantle-like Hf (€. xc.
= 0 to -2) and high, non-zero A=S (A»S = 0.161 to 0.5 %o).
Non-zero A=S values indicate the presence of recycled
Archean surface material in the BLIP plume, similar to
modern day OIB magmatism. Qur results suggest that
surface material recycling into the mantle source of
large igneous provinces was operative in the
Paleoproterozoic.
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