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            Abstract
Lava fountains are spectacular continuous gas jets, propelling lava fragments to heights of several hundred metres, which occasionally occur during eruptions of low-viscosity magmas1,2,3,4,5. Whether they are generated by the effervescent disruption of fast-rising bubbly melt2,3,4,5 or by the separate ascent of a bubble foam layer accumulated at depth6,7 still remains a matter of debate8. No field measurement has yet allowed firm discrimination between these two models. A key insight into the origin of lava fountains may be gained by measuring the chemical composition of the driving gas phase. This composition should differ markedly depending on whether the magma degassing occurs before or during eruption9,10. Here we report the analysis of magmatic gas during a powerful (250–600 m high) lava fountain, measured with Fourier transform infrared spectroscopy11,12,13,14 on Mount Etna, Sicily. The abundances of volcanic gas species, determined from absorption spectra of lava radiation, reveal a fountain gas having higher CO2/S and S/Cl ratios than other etnean emissions14,15,16,17,18, and which cannot derive from syn-eruptive bulk degassing of Etna basalt19,20. Instead, its composition suggests violent emptying of a gas bubble layer previously accumulated at about 1.5 km depth below the erupting crater.
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                    Figure 1: OP-FTIR measurement of the 14 June 2000 lava fountain on Etna.[image: ]


Figure 2: Temporal evolution of volcanic gas concentrations and ratios during and after the 14 June 2000 lava fountain.[image: ]


Figure 3: Scatter plots of gas amounts measured during lava fountaining.[image: ]
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        Editorial Summary
Etna turns up the gas
The eruption of Mount Etna in 2000 was notable for an exceptional series of 64 periodic lava fountains, propelling lava fragments to heights of up to 900 metres. It has been difficult to determine which of two suggested sources of power — gas release from the magma itself during its rapid ascent or a build-up of pressure from gas accumulated at depth — is the driving force for these dramatic jets. But one of the Etna fountains provided volcanologists with the opportunity to use remote sensing (not that remote; see picture on the following page) to determine the infrared spectra of the gas phase. This revealed the chemical composition of the gas that powered this fountain as consistent with an origin in an accumulated gas layer.
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