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Volcanism at continental arcs is the surface manifestation of long-lived crustal magmatic processes whereby
mantle-derived hydrous basalt magma differentiates to more silica-rich magmas by a combination of crystalliza-
tion and crustal melting. What erupts is just a fraction of the total volume of magma produced by these processes;
the unerupted, plutonic residues solidify and are inaccessible to direct study until millions of years of uplift and
erosion bring them to the surface. In contrast, geophysical surveys, using electromagnetic and seismic waves,
can provide real-time images of subduction zone magmatic systems. Several such studies have revealed that
arc volcanoes are underlain by large partially molten regions at depths of >10 km, the largest known example
being the Altiplano-Puna magma body (APMB) in central Andes. Interpreting such geophysical images in terms
of amount, composition and distribution of partial melts is limited by our lack of knowledge of the physical
properties of silicate melts at elevated pressures and temperatures.

Here we present high-pressure, in situ experimental data showing that the electrical conductivity of an-
desitic melts is primarily controlled by their dissolved water contents. Linking our new measurements to
petrological constraints from andesites erupted on the Altiplano, we show that the APMB is composed of
10-20% of an andesitic melt containing 8-10 wt% dissolved water. This implies that the APMB is a giant
water anomaly in the global subduction system, with a total mass of dissolved magmatic water about half
of the water contained within the Adriatic Sea. In addition to the controls on the physical properties of the
melts, the abundance of dissolved water governs the structural levels of magma ponding, equivalent to the
depth of water saturation, where degassing and crystallisation promote partial melting and weakening of the up-
per crust. Unexpectedly, very high concentrations of water in andesite magmas shall impede their rise and eruption.



