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            Abstract
Komatiites are ancient volcanic rocks, mostly over 2.7 billion years old (from the Archaean era), that formed through high degrees of partial melting of the mantle and therefore provide reliable information on bulk mantle compositions1. In particular, the platinum group element (PGE) contents of komatiites provide a unique source of information on core formation, mantle differentiation and possibly core–mantle interaction2,3,4,5,6,7,8. Most of the available PGE data on komatiites are from late Archaean (∼2.7–2.9 Gyr old) or early Proterozoic (2.0–2.5 Gyr old) samples. Here we show that most early Archaean (3.5–3.2 Gyr old) komatiites from the Barberton greenstone belt of South Africa and the Pilbara craton of Western Australia are depleted in PGE relative to late Archaean and younger komatiites. Early Archaean komatiites record a signal of PGE depletion in the lower mantle, resulting from core formation. This signal diminishes with time owing to progressive mixing-in to the deep mantle of PGE-enriched cosmic material that the Earth accreted as the ‘late veneer’ during the Early Archaean (4.5–3.8 Gyr ago) meteorite bombardment.
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                    Figure 1: 
                        PGE contents in Pilbara and Barberton komatiites.
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Figure 2: 
                        Diagram of Pt and Ru versus age of komatiites.
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Mixing the platinum veneer
Maier et al. have sampled a class of volcanic rocks called komatiites, which are indirect samples of the deepest portions of the Earth's mantle mainly from the Archaean era. It is generally thought that the mantle lost essentially all of its platinum-group elements to the core shortly after the Earth's accretion, and these elements were subsequently replenished during an episode of influx of meteorites, particularly the Late Heavy Bombardment about 4 billion years ago. The new komatiite data, gathered from rocks 3.5 to 2.7 billion years old, show that the 'late veneer' produced by the bombardment was gradually mixed into the mantle over the subsequent billion years, and the mantle attained its present relatively homogenous platinum-group elements content only by 2.7 billion years ago. This finding overturns common assumptions about rapid incorporation of the late veneer, and constrains models of the convection, stirring and mixing of the terrestrial mantle.
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