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Geothermal activities in the summit crater of

Iwodake volcano, Satsuma-Iwojima

Nobuo Matsushima

Geological Survey of Japan

og

Satsuma-Iwojima is located on a northwest edge of Kikai caldera. There is a rhyolite cone of [wodake,
which has an active crater at its summit, in the eastern part of Satsuma-Iwojima. A small degassing vent
appeared at the center of the summit crater of Iwodake in 1991 and its area has spread gradually. We
measured the surface temperature distribution of the summit crater of Iwodake using infrared thermal
camera. The surface temperature was higher than 100 0 in some places, where active fumaroles ware
present. The fumarole temperature was up to 900 0 in maximum. Even in the places having the surface
temperature about 50 O, the underground temperature became 100 O at 1m depth. Such areas were
distributed widely over the summit crater, indicating that the underground of most of the summit crater
was filled with high temperature volcanic gas.

H,0 flux of 150 kg/sec was estimated from the volcanic gas study in 1993. In this study, H.O flux
and heat discharge rate from the summit crater were estimated during 1996-1999. Associated with the
enlargement of the degassing vent at the summit crater from 1994 to 1997, H.O flux and heat discharge
rate had increased. H2O flux was 2000kg/sec in 1997 and then it had decreased rapidly to 100kg/sec in
1999. The mathematical simulation of hydrothermal convection within porous media indicated that the
estimated H2O flux could be produced at the surface by the suitable conditions: the vent permeability
and the degassing pressure. When the vent permeability was 107''m? and the degassing pressure was
hydrostatic pressure, HoO flux at the surface was 100kg/sec. If the vent permeability was 107'°m?,
H>O flux became 1000kg/sec at the surface. This increase of the vent permeability is one of the possible
mechanism of the HoO flux increase associated with the development of the degassing vent at the central

part of the summit crater.
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##### 
図1:　薩摩硫黄島の地形。図中A 点は硫黄岳山頂火口内の地表面温度分布の観測地点。
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##### 
図2:　硫黄岳山頂火口内の地表面温度分布とその経年変化。
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##### 
図3:　(a): 地表付近の地温の鉛直温度分布。(b): 地表面温度に対する20cm 深度までの地温の温度勾配。
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##### 
図4:　山頂火口内に形成された穴からの噴気の温度と速度のプロファイル。横軸の原点は噴気中心部。

##### 
図5:　噴気孔から流出する噴気の温度と速度の関係。
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##### 
図6:　水蒸気放出量の経年変化。上から、それぞれ、噴気地、高温および低温噴気孔、 火口内に形成された穴からの水蒸気放出量。
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##### 
図7:　放熱量の経年変化。上から、それぞれ、噴気地、熱伝導卓越域、高温および低温噴気孔、火口内に形成された穴からの放熱量。
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##### 
図8:　山頂火口からの全体的な水蒸気放出量および放熱量の経年変化。

##### 
図9: 　数値シミュレーションの計算領域の設定と境界条件。
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##### 
図10:　水蒸気放出量および放熱量の計算結果。




