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The Massif Central area, characterized by a typical intraplate alkaline serie, is the
largest magmatic province of the West-European Rift system. Although it has been
the subject of several studies, the nature of Massif Central sources is still a matter of
debate and many hypotheses are proposed, including deep-rooted continental hotspot,
metasomatised spinel lherzolites and an asthenospheric flow linked to the lithospheric
root of the Alpine chain.

The Chaîne des Puys is the last magmatic province of the French Massif Central and is
composed of hundred young well-preserved volcanoes. The present work aims to sup-
ply information on the nature and the origin of the source chemistry of alkaline serie
from the Chaîne des Puys, by characterizing the trace and major element composition
of minute melts preserved as quenched glass inclusions inside olivine phenocrysts in
scoria from several volcanoes of this volcanic province.



Heating stage experiments performed at ambient pressure on partially crystallised pri-
mary melt inclusions suggest CO2 oversaturation of the trapped melt with variable en-
trapment temperatures between 1170˚C and 1250˚C±10˚C. Daughter mineral anal-
yses indicate a Ti-and Ca-rich basaltic paragenesis, which correspond well with the
paragenesis of erupted basalts from this volcanic chain.

Inclusions trapped in the more primitive olivine phenocrysts have alkali-basalt com-
positions that fall on the primitive end of the compositional trend defined by the
lavas of the Chaîne des Puys. Their major element chemistry rules out the hypothesis
of a mantle source in the spinel stability field and requires a garnet-bearing mantle
source. Analyzed for trace-element by SIMS, they display enriched patterns similar to
those characterizing EM-type basalts, i.e., magmas related to mantle sources involv-
ing continental-derived materials. The compilation of trace-element data on several
volcanoes of the Chaîne des Puys will not only enable us to discuss the evolution of
these melts, but possibly help constraining the potential source(s) that contribute to
this volcanic system.

In addition, petrological evidence (i.e., hydrous daughter phases), as well as low total
oxide contents, suggests that H2O could play a significant role during evolution of the
Chaîne des Puys parental magmas.


