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 Dynamics of eruption columns is strongly 
dependent on how the surrounding air is entrained 
and heated to produce buoyancy. Recent fluid 
dynamics modeling has successfully reproduced 
quantitative features of air entrainment observed in 
laboratory experiments [1], but not been tested from 
field observations. Because the essential processes 
include heat transfer from pyroclasts to the entrained 
air, oxidation conditions and temperature to which 
the pyroclasts were exposed may be clues to test the 
simulated thermal structure of eruption columns. In 
this study, we propose that oxidation reaction of 
pyrrhotite (Po) may be used as a maker for 
temperature and oxidation conditions of pyroclasts. 
 The oxidation of Po in pumice clasts of the 
Sakurajima 1914 eruption (Figure 1) proceeded in the 
eruption column syn-eruptively [2]. We measured 
area fraction of Fe-oxide in the pseudomorph of 37 
Po crystals, which corresponds to the oxidation 
degree of Po proceeded during cooling. Based on a 
3D numerical simulation of the Sakurajima 1914 
eruption column with initial temperature of 1000 K, 
discharge rate of 106.8 kg/s and vent diameter of 114 
m, and experimental data on the Po oxidation rate [3], 
we obtained preliminary calculation results of the 
oxidation degree of Po for ca. 500 grains. The 
frequency distribution of these two results will be 
compared and discussed. 

Figure 1: A BSE image of a representative oxidized 
Po grain (modified after Fig. 1c in [2]). 
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