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3-D resistivity imaging of the Misti Volcano (Peru) from broadband Magnetotelluric
data: Preliminary results
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SUMMARY

The dehydration of the oceanic slab generates fluids that ascend through the continental crust, lowering the
partial melting point. This process forms magmatic fluids that migrate and play a key role in controlling the
formation of volcanoes in the subduction arc. Understanding the factors that influence magma ascent and
determining its storage depth is crucial for evaluating volcanic hazards. Misti Volcano (5820 m.a.s.l), situated
in the central volcanic arc of the Andes Mountain range, is a stratovolcano located only 17 km from the city of
Arequipa (in southern Peru), which has a population of nearly 1 million inhabitants. The volcanic history reveals
that the primary products of the most recent eruption (A.D. 1440-1470) showcase a subtle andesitic evolution
with the presence of a few rhyolites, diverging from previous eruptive outcomes (dacite and andesite), events
of which occurred since approximately 833 ka. Therefore, there is a strongly suggested discernible shift in the
physical conditions within the magmatic reservoir. In this study, we evaluated 30 broadband magnetotelluric
(MT) soundings distributed around Misti volcano to investigate its internal magmatic and hydrothermal system,
which are largely unknown. We constructed a resistive model through 3D inversion of MT data, covering a
range from 0.001 to 1000 s. The preferred model evidences a thin conductive layer of < 10 Qm, extending
laterally beneath the volcanic edifice, interpreted as hydrothermal alteration due to hot fluid interaction with
volcanic rocks. Below this layer and beneath the volcano crater, the model does not exhibit high conductive
anomalies, typically associated with partial melting and/or magmatic saline deposits. Instead, the model
reveals a slight conductivity (~30 Qm) plume surrounded by a resistivity domain (metamorphic basement), the
interpretation of which is still in debate. This work marks the initial findings highlighting the active state of the
volcanic system.
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