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Potential volcanic hazards relate to mixing/mingling of basaltic and intermediate to silicic magmas at Yate Volcano, Southern Andes, Chile
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The Yate volcano is an active Pleistocene-Holocene stratovolcano in the southern portion of the Southern Volcanic Zone. It is characterized by a 1.500 m thick rhythmic sequence of andesitic to rhyolitic lava and pyroclastic flows at its base, followed by basaltic andesite and andesite lava flows and hyaloclastic breccias, and ending with basaltic andesitic scoria cones and lava flows. The basic rocks (plagioclase, clinopyroxene and olivine crystals) evidence calcalkaline geochemical signature (SiO2~52-53%, K2O~0.7%, Sm/La~0.3, La/Yb~4, Th/La~0,15 y Cs/Hf~0.3, YbN >10 ppm), similar to some volcanic centers located to the north (i.e., monogenic cones at Osorno volcano). The lower intermediate to silicic rocks (SiO2~58-67%, MgO~3-1%, K2O~1.4-2.8%, Sm/La~0.26, La/Yb~6-7, Th/La~0.2-0.3 and Cs/Hf~0.3-0.5, YbN >10 ppm) include basaltic xenocrystals and xenocumulates both with reaction rims to orthopyroxene, plagioclase xenocrystals with path sieve, dusty and absolved textures, and macroscopic basaltic bands. These observations and petrogenetical modeling suggest mixing and mingling of basaltic and intermediate to silicic magmas as results of injection of fresh basaltic magmas into a previously differentiated magma chamber. These processes triggered explosive eruptions and generation of the identified pyroclastic flows. As no historical eruption has been registered and the last eruption of the Yate volcano has not been documented, this active stratovolcano is dormant for more than 500 year. Among others, important landslides have been recorded during 1870, 1896 and 1964 but they were related to terrain instability and meteorological conditions and not to laharic deposits associated to volcanic eruptions. Although hypothetic but possible, enough time has elapsed to create the necessary conditions for a potential eruption initiated in the near future, triggered by injection of new fresh basaltic magma pulse into the intermediate to silicic already differentiated magma chamber. Approximately 5.000 inhabitants and important economic activities could be severely affected by the eruption under the propose magma chamber evolution.
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