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Fig.1 Stratigraphic relations of the lavas and tephras from Miyake Jima Volocano.
Depositional directions from the summit are shown. Bold lines indicate horizons of
widespread tephra. Results of "“C ages are conventional ages (not calibrated to calendar
years).
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Geology of Miyake Jima Volcano

Miyake Jima volcano is located 200km south of Tokyo on the
Izu-Mariana Arc. Its volcanic body, including under the sea level,
measures about 25 km in basal diameter and about 1,100m in
height. The volcano consists largely of basaltic rocks with a small
quantity of andesites. Main cone of the volcano has nested
calderas; 4km across Kuwanokitaira caldera at ca. 350m a.s.l, and
1.8km by 1.6km across Hatchodaira caldera at ca. 700m a.s.l. A
number of lining scoria cones on past radial fissures characterizes
frequent occurrences of lateral eruptions besides central
eruptions.

The older main cone, truncated by Kuwanokitaira caldera, was
constructed in the Pre Ofunato stage. The post Kuwanokitaira
caldera volcano grew in the caldera, partly overlying its east rim
during the Ofunato stage. After 3000 year's repose, andesitic lavas
covered the southern slope of the main cone in the 4,000-2,500
yBP, Tsubota Stage. The Oyama Stage started by the
exceptionally voluminous Hatchodaira eruption about 2,500 years
ago in which discharged ca. 0.4km® pyroclastics resulted in the
formation of the Hatchodaira caldera. Subsequent products from
central and lateral craters filled the caldera. In the 9th century,
lavas spilled over the southern rim of the Hatchodaira caldera.

The Shinmio stage started in 1469 eruption after 315 years
quiescence. Since then eruptions took place without exceptions
from lateral fissures, with some accompanied by central crater. In
20th century, eruptions occurred in 1940, 1962, and 1983, having a
short recurrence time of 21 to 22 year-period.

The 2000 event commenced on June 26, after a 17-years' rest.
Magma, estimated ca. 1.0km’ in volume intruded laterally from
subvolcanic reservoir to the northwest as far as 30km over two
months, which resulted in the formation of a new 1.6km-across
central subsided caldera. In this event, only 0.01km’ of accessory
and juvenile fragments were ejected in contrast to 0.6km’ of the
missing volume. Because of huge emission of SO, gas since
August 2000, 3,800 residents have being evacuated from the
island. This sequence is rather unique that the volcano had never
experienced during the historic time.

Typical volume of products in a single eruption during the last
10,000 years ranges from 0.001km’ to 0.1km’ (DRE), most cases
are about 0.01km’. Recent variation of Mg# ( = Mg/(Mg + Fe)x
100) in the whole-rock bulk chemistry analysis versus erupted age
show that abrupt increase of the ratio at 2500, 1300, 500y.B.P.,
2000AD and subsequent gentle decrease. This pattern suggests
that relatively undifferentiated magma was supplied to the magma
plumbling system underneath the volcano which was slowly
differentiating.
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Table 1 Major historic eruptions of Miyake Jima Volcano in old documents, modified from Miyazaki (1984).
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Table 2 Chemical analyses of representative products of Miyake Jima Volcano. (Tsukui et al., 2002)

No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Si02 50.45 57.15 55.55 51.68 52.88 54.25 52.94 52.84 52.24 55.63 54.03 56.90 56.78 53.31 51.81
TiOz2 0.96 1.28 1.24 1.26 1.38 1.35 1.21 1.39 1.33 1.30 1.28 1.27 1.27 1.38 113
A203 18.09 15.83 15.81 16.55 14.64 14.68 15.23 14.63 14.87 15.20 15.72 14.78 14.81 15.19 17.72
FeO* 11.28 11.33 11.51 12.55 13.70 13.23 12.51 13.76 13.53 11.87 12.07 11.56 11.60 13.16 11.14
MnO 0.18 0.24 0.23 0.20 0.25 0.25 0.21 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.19
MgO 4.90 3.14 3.83 4.28 4.51 4.06 4.92 4.54 4.89 3.53 4.09 3.42 3.46 4.09 4.17
CaO 11.54 7.35 8.44 10.35 9.39 8.65 9.89 9.35 9.83 8.38 9.15 7.83 7.83 9.22 10.94

Naz0 2.24 2.96 2.76 2.57 258 278 244 2.59 247 3.01 2.72 3.14 3.13 2.71 2.38
K20 0.27 0.55 0.49 0.42 0.51 0.59 0.49 0.50 0.47 0.66 0.56 0.70 0.70 0.54 0.41
P20s 0.08 0.16 0.14 0.12 0.14 0.16 0.14 0.15 0.13 0.18 0.15 0.18 0.17 0.15 0.11
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
1. WASERHE (KMFM) Miogataira Lava (Ofunato stage) 6. 108547 (ML) 1085 Lava (Oyama stage) 11, 18744EW% (Wi 1874Lava (Shinmio stage)
2. PRy BWHAI)T (FEN) Igaya-east Scoria (Tsubota stage) 7. 15354A#H (HBM) 1535 Lava (Shinmio stage) 12. 194047 (#i®MW) 1940Lava (Shinmio stage)
3. AT¥RIYU7 (MM Hatchodaira Scoria (Oyama stage) 8. 1643 (Hi1BM) 1643 Lava (Shinmio stage) 13. 19624FHs# (#iBW) 1962Lava (Shinmio stage)
4. iy WEE (MM Anegakata Lava (Oyama stage) 9. 17124F¥% (H®M) 1712 Lava (Shinmio stage) 14. 19834 % (¥i®M) 1983 Lava (Shinmio stage)
5. #lyE% (#L) Oyama Lava (Oyama stage) 10. 18354H# (#i®W) 1835 Lava (Shinmio stage) 15. 20004EX 1L 2000 Bomb
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