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Integrated Electromagnetic and Geochemical methods applied to the volcanic hydrothermal system of Taal volcano (Philippines)
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Taal is a 311 m high stratovolcano in which a 75 m deep, 1.2 km in diameter, lake (Main Crater Lake, ‘MCL’) fills the centred crater (Main crater, ‘MC’). The acid lake (pH ~2-3) is partially connected to Taal Lake (‘TL’) which surrounds the volcano inside a pre-historical large caldera. Since 1572, 33 phreatic to phreatomagmatic eruptions have occurred, some of them causing several hundreds causalities. In regard to the duration between two consecutive eruptions, Taal volcano should have already erupted with 88% of probability. Several phases of strong seismic activity accompanied by ground deformation, opening of fissures and surface activity were recorded between 1992 and 1994. Upraise of sporadic seismicity started again in October 2004, with occurrence of felt earthquakes in 2005 and 2006. In November 2006, a geysering activity took place in MCL and disappeared a week later. Taal activity appears to be controlled by dikes injection and magma supply, and buffered by a hydrothermal system that releases fluids and heat through boiling and subsequent steaming. In 2005, a multi-disciplinary project started. The volcanic structure and the hydrothermal system were imaged by audiomagnetotelluric (AMT) soundings, ground self-potential (SP), total magnetic field (TMF) and soil degassing (CO2) surveys. Combined SP, TMF, ground temperature (GTE), and CO2 repeated surveys (about twice a year), as well as satellite thermal mapping of MCL water, are now performed. The different methods are jointed to analyse the hydrothermal/volcanic activity. High temperatures and high concentrations of CO2, as well as SP and TMF anomalies outline large-scale hydrothermal degassing, this process being enhanced along the tectonic features of the volcano and in a lesser extent along the East-West northern flank active fissures opened during the 1992-1994 seismic crisis. Magnetic surveys outline near surface thermal sources. Heat and fluids released from the hydrothermal system delineate a general NW-SE ellipsoid in the northern part of MC and may be related to a suspected NW-SE fault along which seismicity takes place and dikes are believed to intrude triggering volcanic crises. Since 2005, reiteration of profiles evidence changes with time. The observations suggest that most of heat and fluid transfer operate in the acid MCL lake and nearby. However, the northern flank of the volcano is reactivated during seismic crises and this sector could be subjected to a flank failure.
