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Réunion, Institut de Physique du Globe de Paris, Centre National de la Recherche Scientifique,
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Résumé

The geochemical diversity of Southwest Indian ridge (SWIR) basalts stems from the in-
terplay of various mantle sources (peridotite ± pyroxenite or ± granulite), melting processes,
and melt/rock interactions (1-4). Recent advances in non-traditional stable isotopes (e.g.,
Fe) have opened up new possibilities to reexamine the origin of the geochemical heterogeneity
of Mid Oceanic Ridge Basalts (MORB). We measured the iron isotope compositions of 27
basaltic glasses sampled along the SWIR axis between 64◦E and 69◦E. These glasses show
substantial variations in MgO (6.1–9.5 wt.%), Na 8.0 (2.5–4.1 wt. %, Na2O corrected for
the effect of fractional crystallization) and La N/Sm N (0.4–1.3, N for CI chondrite normal-
ization), which are commonly used to assess the degrees of magma differentiation, mantle
melting and source heterogeneity, respectively. Samples have δFe (per mil deviation of the
Fe/Fe from the IRMM-014 standard) ranging from +0.06 ± 0.03 ‰ to +0.16 ± 0.05 ‰
with an average value of +0.10 ± 0.03 ‰, similar to MORB literature data (6). Frac-
tional Crystallization (FC) alone cannot account for the whole range in δFe and therefore
heterogeneity in primary melts compositions are needed. Although no global correlation is
observed between Na 8.0 and δFe corr. (corr. refers to values corrected for the effect of FC),
basalts from the easternmost SWIR – also known to be one of the deepest and coldest area
of the global ridge system – tend to show increasing δFe with decreasing degrees of partial
melting. Yet, models of iron isotopic fractionation during mantle melting fail to account
for the elevated δFe corr values. Consequently, we have developped quantitative models to
evaluate the effects of source heterogeneity, and melt/rock reactions on Fe isotopes.
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