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Geophysical image of the hydrothermal system of Merapi volcano.
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Abstract

We present an image of the hydrothermal system of Merapi volcano based on results from electri-
cal resistivity tomography (ERT), self-potential, and CO, flux mappings.

The ERT models identify two distinct low-resistivity bodies interpreted as two parts of a prob-
ably interconnected hydrothermal system: at the base of the south flank and in the summit area.
In the summit area, a sharp resistivity contrast at ancient crater rim Pasar-Bubar separates a con-
ductive hydrothermal system (20 - 50 Q2m) from the resistive andesite lava flows and pyroclastic
deposits (2000 - 50000 Qm). The existence of preferential fluid circulation along this ancient
crater rim is also evidenced by self-potential data. The significative diffuse CO, degassing (with a
median value of 400 gm~2d™") is observed in a narrow vicinity of the active crater rim and close
to the ancient rim of Pasar-Bubar. The total CO, degassing across the accessible summital area
with a surface of 1.4 - 10° m? is around 20 td~!. Before the 2010 eruption, Toutain et al. (2009)
estimated a higher value of the total diffuse degassing from the summit area (about 200 - 230
td=!). This drop in the diffuse degassing from the summit area can be related to the decrease in
the magmatic activity, to the change of the summit morphology, to the approximations used by
Toutain et al. (2009), or, more likely, to a combination of these factors.

On the south flank of Merapi, the resistivity model shows spectacular stratification. While sur-
ficial recent andesite lava flows are characterized by resistivity exceeding 100 000 Qm, resistivity
as low as 10 Qm has been encountered at a depth of 200 m at the base of the south flank and was

interpreted as a presence of the hydrothermal system. No evidence of the hydrothermal system
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