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Subduction of oceanic lithosphere 
is considerate to be responsible for 
the formation of Earth mantle hetero-
geneity observe in OIB composition. 
The variation of trace element and 
isotopic ratios in OIB is commonly 
explained by the recycling of ancient 
oceanic crust associated with crustal 
or pelagic sediment assimilation. 
However a variety of chemical and 
physical arguments seem indicate 
that subducted oceanic crust is not 
the source of OIB [1]. An alternative 
source of OIB is subducted oceanic 
basal lithosphere enriched by meta-
somatic liquids. This metasomatic 
process seems to be related to perco-
lation of magmatic liquids produced 
at low degrees of partial melting (low 
F) of upper-mantle rocks enriched in 
volatiles and alkali and incompatible 
trace elements at the base of the cool-
ing lithosphere. However, the exact 
chemical and physical nature of this 
metasomatic process and how this 
process produces chemical variations 
in recycled lherzolite that reflect the 
different OIB isotopic “signatures” is 
unclear. Chemical variations observed 

in the Cantal basalt (France), inter-
preted as the result of a lithospheric 
metasomatic mechanism, provide im-
portant new constraints on the nature 
of this metasomatic process.

The Cantal basalts, similar to 
OIB in composition, show unusual 
variations in Nb/Th, Nb/U, La/Nb 
and Ce/Pb ratios from the first to the 
last emitted basalt. We postulate that 
these trace element variations result 
from an evolution of metasomatic 
vein composition present in a vein-
plus enclosing lithospheric mantle 
source [2]. 

These different basalt composi-
tions allowed us to constrain the 
trace element variation generated by 
the evolution of a metasomatic agent 
within the lithosphere. Reconstruc-
tion of different part of the lithosphere 
indicates significant heterogeneities 
in Th/Pb, U/Pb and Sm/Nd resulting 
from the metasomatic process. If this 
type of metasomatised lithosphere 
was subducted and isolated during 
a long period of time (1-2 Ga), the 
chemical variations would create 
Nd and Pb isotopic variations in this 

heterogeneous lithosphere similar to 
isotopic range observed in some oce-
anic islands. Moreover, these isotopic 
variations would be correlated with 
trace element ratio variations com-
monly interpreted as the product of 
mixing between different end-mem-
ber mantle components (HIMU and 
EM). This suggest that isotopic and 
trace element variations observed 
in basalts from individual oceanic 
islands may more likely be the result 
of melting metasomatized subducted 
oceanic lithosphere rather than from a 
mixture of chemically distinct mantle 
sources that formed and evolved inde-
pendently from one another. A change 
in the interpretation of OIB source 
material, as proposed here, implicates 
a re-evaluation of the nature of the 
process which controls the chemical 
evolution of Earth’s mantle.
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