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(A) Research background  

Studies based on geophysical observations, such as seismological, infrasonic and ground deformation observations, may help 

to elucidate the location and magnitude of overpressure sources and conduit geometry related to volcanic eruptions. However, 

there is no general tool that quantitatively relates observational data with the ascent rate or decompression rate of magma. 

Therefore, the authors were tried to get direct information on the ascent rate or decompression rate by erupted materials. 

(B) Method 

The authors have compared the texture of volcanic ash emitted by 17 vulcanian eruptions from Sakurajima volcano with the 

maximum amplitude of explosion earthquakes (Aeq). Glassy particles were classified into S-type particles (smooth surface) and 

NS-type (rough surface) based on stereoscopic observation. S-type particles were further classified into V-type particles 

(vesicles-bearing) and NV-type particles (no vesicles) using a polarized microscopic examination of thin sections. Plagioclase 

microlites analysis conducted using NV-type particles emitted by five explosive events without precursory BL-Swarms.  

(C) Results and Discussion 

The number fraction of S-type particles and the number ratio of NV-type particles have a positive correlation with Aeq. For 

explosions accompanied by BL-type earthquake swarms, the N/V number ratio has a negative correlation with the duration of 

BL-Swarms. The plagioclase microlite number density (MND) and the L/W (length/width) ratio have a positive correlation 

with Aeq. The positive correlation between the N/V number ratio and Aeq could indicate that a large amount of separated gas 

from fresh magma results in a large Aeq. A comparison between textural data and the result of a decompression-induced 

crystallization experiment (Couch et al., 2003) suggests that a plagioclase microlite texture of volcanic ash from eruptions 

without BL-Swarms generated from 100–160 MPa decompression. The positive correlation between the MND and Aeq suggest 

that Aeq becomes large when the effective decompression is large. The estimated magma ascent rate ranges from 0.11 to 0.35 

m/s. This result suggests that the ascent rate of magma plays an essential role in the occurrence of vulcanian eruptions. The 

authors propose a simple model for vulcanian eruptions at Sakurajima volcano. This study shows that direct and quantitative 

information obtained from the erupted material will bring to the advanced volcanic eruption monitoring.  
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