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New evidence for a devastating eruption in AD 1640 at 
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Tungurahua (5023 m asl) is an active andesitic stratovolcano of the eastern cordillera of Ecuador. Few historical archives vaguely suggest that an eruption might have taken place at Tungurahua in AD 1534 (after Spanish conquistadors reached the Interandean valley) and/or around AD 1640. However, recent studies have questioned the authenticity of these events. In this work we present stratigraphic analyses and radiocarbon results, as well as historical and archeological evidences revealing that the volcano experienced a devastating eruption in early historical time. Ten new radiocarbon age determinations of charcoal and wood samples collected in a distinctive pyroclastic deposit indicate, together with dendrochronological calibrations, that a major eruption took place during the XVI or XVII century. Locally, the deposit contains pottery shards. Some of them exhibit bluish painting, glaze coating, latin letter inscriptions that are distinctive features of a colonial origin. We thus assign the emplacement of the deposit to the 1640 date, instead of the 1534 date, because the dissemination of colonial ceramics likely occurred several decades after the Spanish conquest in the remote Tungurahua area. The 1534 event described in early historical archives is best correlated to an eruption at Cotopaxi volcano. The AD 1640 eruption of Tungurahua volcano has generated strongly mobile pyroclastic surges, andesitic (56-57 % SiO2) block and ash-flows, as well as several debris flows. Independent historical records mention that a fatal “landslide” burried Cacha village near the town of Riobamba in AD 1640. In present-day maps, Cacha is a village located 40 km southwest of Tungurahua volcano, but the smooth topography around the village renders a landslide highly unlikely there. From carreful examination of historical archives and field data, we are convinced that the devastation of another Cacha village and annihilation of its ~5,000 inhabitants resulted from the eruption of Tungurahua volcano in AD 1640. 
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