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The rate and style of mantle convection, as well as 
production and recycling of crust into the mantle, control the 
evolution of the Earth. Al Hofmann and his co-authors have 
developed widely accepted approaches in addressing the Earth 
evolution and crustal recycling using radiogenic isotopes and 
elemental geochemistry.  However presently, most followers 
address crustal recycling entirely by radiogenic isotopes. This 
approach while having apparent advantages is compromised 
by the isotopic variability of subducted materials involved in 
the recycling process. In this presentation, I will concentrate on 
the constraints of global crustal recycling using contents and 
ratios of the trace, minor and major elements in the mantle-
derived melts and their olivines sensitive to chemical and phase 
composition of their sources. In particular, I will discuss Ce/Pb 
ratio of melt, and concentrations and ratios of Ni, Mn, Fe and 
Mg in olivine phenocrysts as indicators of global crustal 
recycling in the Earth history.  

Present knowledge of mantle evolution is mostly restricted 
to the Phanerozoic, for which fresh mantle-derived lavas and 
relevant geophysical data are available. Information about the 
Precambrian mantle comes almost entirely from the 
compositions of altered rocks, which lack data on the contents 
of mobile elements such as Pb, Sr, Cl, and H2O. Such data are 
crucial for geodynamic reconstructions and understanding of 
surface rock recycling into the deep mantle. Fortunately, this 
information is preserved within inclusions of melt in relicts of 
olivine phenocrysts in komatiites. Using data for melt 
inclusions in olivines I will show the presence of significant 
excess of H2O and Cl and depletion of Pb in the deep mantle 
sources of komatiites of ages between 0.09 and 3.3.Ga. The 
canonical ratio Pb/Ce of mantle-derived melts is a sensitive 
indicator of the segregation of continental crust from the 
mantle (Hofmann et al, 1986; Hofmann, 1988). I will show that 
the evolution of Pb/Ce ratios in the deep mantle sources of 
komatiites mimics the proposed global production of 
continental crust (Dhuime et al, 2012) and argues that 
subduction or another process able to recycle surface materials 
deep into the mantle operated well before 3.3 Ga. Using olivine 
composition and new experimental data for partition of Ni and 
Mn between olivine and melt I will show that Archean 
komatiites do not require recycled pyroxenite component in 
their mantle sources, while many Phanerozoic OIBs do.   


