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Basalts sampling subduction zone volcanism (IAB) often show binary mixing rela-
tionship in classical Sr-Nd, Pb-Pb, Sr-Pb isotopic diagrams on the scale of a simple
island or volcano. This is generally interpreted as reflecting the involvement of two
components in their source. However, several authors have highlighted the presence
of minimum three components in such a geodynamical context: mantle wedge, sub-
ducted and altered oceanic crust and subducted sediments. The overlying continen-
tal crust can also contribute by contamination and assimilation in magma chambers
and/or during magma ascent.

Here we present a multi-stage model to obtain a two end-member mixing from three
components (mantle wedge, altered oceanic crust and sediments), already known in
other environments as pseudo-binary mixing. The first stage of the model considers
the metasomatism of the mantle wedge by fluids and/or melts released by subducted
materials (altered oceanic crust and associated sediments), considering mobility and
partition coefficient of trace elements in hydrated fluids and silicate melts. This re-
sults in the generation of two distinct end-members, reducing the number of compo-
nents (mantle wedge, oceanic crust, sediments) from three to two. The second stage
of the model concerns the binary mixing of the two end-members thus defined: man-
tle wedge metasomatized by slab-derived fluids and mantle wedge metasomatized by
sediment-derived fluids.

This model has been applied on a new isotopic data set (Sr, Nd and Pb, analyzed by
TIMS and MC-ICP-MS) of Merapi volcano (Java island, Indonesia), combining step-



by-step calculations with a Monte-Carlo approach. Previous studies have suggested
three distinct components in the source of indonesian lavas: mantle wedge, subducted
sediments and altered oceanic crust. Moreover, it has been shown that crustal contam-
ination does not significantly affect isotopic ratios of lavas.

The multi-stage model proposed here is able to reproduce the binary mixing observed
in lavas of Merapi in the analytical error of measured data. Moreover, we show that di-
rect and simple mixing between components can not generate such alignments. Analo-
gies between numerical and experimental values of bulk partition coefficient and mo-
bility coefficient are also discussed.


