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            Abstract
The volcanoes that lie along the Earth's tectonic boundaries are fed by melt generated in the mantle. How this melt is extracted and focused to the volcanoes, however, remains an unresolved question. Here we present new theoretical results with implications for melt focusing beneath mid-ocean ridges. By modelling laboratory experiments1,2, we test a formulation for magma dynamics and provide an explanation for localized bands of high-porosity and concentrated shear deformation observed in experiments. These bands emerge and persist at 15Â°â€“25Â° to the plane of shear. Past theoretical work on this system predicted the emergence of melt bands3,4 but at an angle inconsistent with experiments. Our results suggest that the observed band angle results from a balance of porosity-weakening and strain-rate-weakening deformation mechanisms. Lower band angles are predicted for greater strain-rate weakening. From these lower band angles, we estimate the orientation of melt bands beneath mid-ocean ridges and show that they may enhance magma focusing toward the ridge axis.
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                    Figure 1: 
                        A comparison of experimental and numerical results.
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Figure 2: 
                        Results from linear analysis and numerical simulations, showing the effect of stress exponent 
                        n
                         on the angular dependence of porosity of melt bands.
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Figure 3: Estimated orientation of melt bands beneath a mid-ocean ridge from a two-dimensional, steady-state simulation of mantle flow23.[image: ]
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        Editorial Summary
Magma goes up in the world
The volcanoes that lie along tectonic boundaries on Earth are fed by melt generated in the mantle deep below, but how the melt gets from the mantle to the volcanoes remains unknown. Driven by recent experiments demonstrating stress-driven segregation in partially molten rocks, Katz et al. propose a new theory to explain the behaviour of this system. The theory predicts the spontaneous emergence of bands of concentrated melt and shear in deforming, partially molten aggregates. This suggests that rapid extraction of molten rock from the mantle beneath mid-ocean ridges may occur via a connected network of highly permeable, melt-rich bands, instead of by slower, uniformly distributed porous flow.
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