Amphibole control in the
differentiation of arc magmas
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Subduction-related  volcanic rocks are commonly
porphyritic, with a typical gabbroic assemblage of plag + px +
ol. Rock suites from arc volcanoes, can, in terms of major
elements, be modelled as due to extraction of this assemblage.
However, three observations mitigate against this simple
interpretation;

1. Petrographic observations suggest that many of the
“phenocryst” phases are not in equilibrium with the liquid
in which they were erupted — these phases are, in many
cases, more appropriately referred to as antecrysts.

2. A significant amount of crystallisation (microlites, rims on
antecrysts) occurs rapidly in response to decompression
during ascent, and this material is not efficiently removed/
fractionated from the liquid, and

3. Trace element characteristics are difficult to reconcile with
simple gabbro fractionation
We compiled REE data from several cogenetic arc suites,

and found compelling evidence for a significant role for

amphibole in the majority of cases (Fig. 1). A significant
decrease in Dy/Yb with SiO, can only be attributed to
amphibole partitioning, either as a directly fractionating phase,
or as a residual phase in more complex melting-mixing
mechanisms. The implication is that there is a major
amphibole—bearing reservoir formed in the arc crust as a result

of differentiation of ascending magmas. This reservoir can 1)

sequester a fraction of the mantle-derived water from primary

magmas, and 2) provide a potentially fertile source for
intracrustal melting, producing hydrous silicic magmas.

Note that trends in Fig 1 do not back-project to a common
parent, implying that parental compositions are defined by
another control (deep early differentiation, possibly with
garnet, or mantle source variation with different slab
comporplc;nts)
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Figure 1. Compilation of differentiation suites from arc

volcanoes showing evidence for amphibole fractionation.



