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Kirishima Volcano viewed from the northwest.
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Fig. 1 Major Quaternary volcanoes and calderas in southern Kyushu.
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Table 1 Chemical compositions of representative rocks of Kirishima Volcano.

No. 1 2 3 4 5 6 7 8 9 10 11 12
SiO, 56.59 57.52 57.26 57.12 56.66 66.89 53.60 58.26 49.64 57.88 53.30 55.58
TiO, 1.00 0.92 0.73 1.18 0.94 0.62 1.25 1.08 1.41 1.00 0.88 0.64
ALO; 18.84 16.9 17.65 16.92 17.15 14.36 18.82 17.85 18.86 17.58 18.94 18.86
Fe,0, 2.64 3.94 2.56 347 3.08 232 2.12 3.30 5.80 248 3.60 1.90
FeO 437 3.78 4.15 434 4.72 243 6.26 3.90 4.15 3.86 5.68 5.50
MnO 0.11 0.11 0.11 0.1 0.12 0.09 0.13 0.11 0.13 0.09 0.15 0.13
MgO 4.46 4.36 3.74 4.03 4.44 1.02 5.27 2.64 4.66 3.02 375 3.72
CaO 733 751 7.01 7.49 7.66 331 8.95 722 10.28 7.90 9.01 8.26
Na,0 3.01 3.13 3.11 3.08 3.07 3.52 245 3.11 245 2.60 323 3.05
K0 1.73 2.07 2.13 1.88 217 2.14 0.96 1.88 1.15 1.90 1.20 1.45
H,0" 0.55 0.09 0.51 0.27 0.30 1.66 0.55 0.72 0.52 0.50 0.21 0.41
H,O 0.24 0.18 0.11 0.14 0.12 0.82 0.21 0.50 0.24 0.31 0.22 0.28
P,0s 0.15 0.22 0.15 0.20 0.18 0.17 0.25 0.19 0.17 0.18 0.22 0.13
Total 101.02 100.63 99.22 100.22 100.61 99.37 100.82 100.76 99.46 99.30 100.39 99.91

3, 1215 (1966) , ZHEIHIRE - B3 (1957) 12X 3.
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Fig. 3 Representative columnar sections for the tephra layers around
Kirishima Volcano (Tephra names in italics were not derived from Kirishima
Volcano).

Sz-1: Sakurajima-Taisho Pumice, Sm-KP: Shinmoedake-Kyoho Pumice, Sz-3:
Sakurajima-Bunmei Pumice, OhA: Ohachi Ash, TkS: Takaharu Scoria, MiP:
Miike Pumice, MyP: Maeyama Pumice, OjS: Oji Scoria, K-4h: Kikai-Akahoya
Ash, UsA: Ushinosune Ash, KmS: Kamamuta Scoria, StP: Setao Pumice, Sa4:
Sakurajima-Satsuma Ash, KbP: Kobayashi Pumice, KrS: Karakunidake Scoria,
AT: Aira-Tn Ash, It: Ito Ignimbrite, OsP: Osumi Pumice, OtP: Otsuka Pumice,
AwS: Awaokoshi Scoria, IwP: Iwaokoshi Pumice, /w¢P: Iwato Pumice, AyP:
Aya Pumice, NtS V: Nitanno Scoria V, 4so-4: Aso-4 Ash, FkP: Fukuyama
Pumice, K-7z: Kikai-Tozurahara Ash, NtS Il : Nitanno Scoria Il , A7a: Ata Ash,
NtS 1II : Nitanno Scoria II , NtS [ : Nitanno Scoria [ , Kkt: Kakuto Ignimbrite
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Fig. 4 Isopach maps of the major tephra layers in cm.

a): Shinmoedake-Kyoho Pumice (A.D. 1716-1717), b): Takaharu Scoria (A.D.
1235), ¢): Miike Pumice (broken lines; ca.4.2ka) and Kobayashi Pumice (dotted
lines; ca. 15ka), Sm: Shimnoedake volcano, Oh: Ohachi volcano, Kr:
Karakunidake volcano, Mi: Miike volcano.
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Table 2 A list of major eruptions of Kirishima Volcano in old documents.

BAERA BN R

(Eruption Date in A.D.) . (Location) (Fatalities) (Remarks)

RF14411H238 (IHE) ek MSE), W{K?

742.12.24 Ohachi Rumble, Eruption ?
LP§7$3H4B (IH/&) sk R#&AaN 7, BEW?
788.4 Ohachi Katazoe Scoria, Lava Flow?
3€ﬂ<3$2H3 H (HE) ek WEF, KK

1112.3.2 Ohachi Cinder, Fire

=224 (IHFE) ek W, KK

1167 Ohachi Cinder, Fire

XEILHE12H28H (IHE) sk mEAaY 7, Bwai, KK
1235.1.18 Ohachi Takaharu Scoria, Lava Flow, Fire
ABOFEOHIH (IHE) gk EZ A, KK

1566.10.21 Ohachi many Cinder, Fire

ELRITEIH26H ~ZER24E8H 15H  (IH/E) Pk

PORE-EREA, KPR, KYE, JRH

1716.11.9-1717.9.19 Shinmoedake Shinmoedake-Kyoho Pumice, Pyroclastic Flow, Fire, Lahar
BIFI54E  (IHE) B 1L WA
1768 Toyama Lava Flow
BIFI84E7 H ~BAFNOME (IHIE) BTG - Mg, KPR, R
1771.8-1772 Shinmoedake Shinmoedake-Meiwa Pumice, Pyroclastic Flow, Lahar
XEAHE12H208 (IHE) PR PR SCBEA, KRR, et
1822.1.12 Shinmoedake Shinmoedake-Bunsei Pumice, Pyroclastic Flow, Lahar
G284 10H16H fHlgk A, K
1895.10.16 Ohachi Cinder, Fire
BHE294E3 A 15H gk sy
1896.3.15 Ohachi Cinder
HHI5334E2H 16H (2N Lisva)
1900.2.16 Ohachi Cinder
KIE12467H11H gk sva)
1923.7.11 Ohachi Cinder
IBMI344E2H17H Bk FrRE-RALKILIK, KSR
1959.2.17 Shinmoedake Shinmoedake-Showa Ash, Phreatic Eruption
FR34E11H24H Bk UV
1991.11.24 Shinmoedake Minor Phreatic Eruption
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Fig. 5 Locations of Volcamc earthquakes occurring beneath Kirishima
Volcano from Jan. 01 1991 to Oct. 31 1993 (modified from Kagiyama,
1994).
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Geology of Kirishima Volcano

Kirishima Volcano is a Quaternary composite
volcano located in southern Kyushu, Japan. It is
situated on the southern rims of the Kakuto and
Kobayashi calderas. This volcano occupies an area
of about 20 km x 30 km elongated in the northwest
to southeast direction and contains more than 20
small volcanoes which have been repeatedly active
from Pleistocene to Recent. The basement rocks of
Kirishima Volcano are the Mesozoic to Paleogene
Shimanto Supergroup and Pleistocene Kakuto
Volcanic Rocks.

Kirishima Volcano is divided into two groups,
i.e., the Older Kirishima Volcano and the Younger
Kirishima Volcano. The Older Kirishima Volcano
products are now only exposed in the western foot of
the Kirishima Volcano, however these volcanics
predominantly underlie the present Kirishima
Volcano. The activity of the Younger Kirishima
Volcano began at about 300,000 years ago. Small
stratovolcanoes with poorly preserved volcanic
topography such as Kurinodake, Shishikodake, etc.,
were formed in the early stage of Younger Kirishima
Volcano. After a few tens of thousands years of
relatively dormant period, volcanic activity resumed at
about 100,000 years ago and continued until the
present. Many small stratovolcanoes, polygenetic
pyroclastic cones and monogenetic maars and lava
flows were formed by the activity. At about 38,000
years ago, an important activity occurred at the
Hinamoridake, situated at the northeastern end of the
Kirishima, which generated collapse and formed the
debris avalanche. During the pat 25,000 years, the
activity of the Kirishima Volcano occurred in a zone
running in the northwest to southeast. Then, the last
10,000 years, most of major eruptions occurred in
the southeastern part of the Kirishima.

The rocks of the Older Kirishima Volcano are
predominantly augite - hypersthene andesites, which
contain minor or no olivine phenocrysts. The rocks
of the Younger Kirishima Volcano, on the other
hand, vary from olivine basalt, pyroxene andesite
with or without olivine, to hornblende-bearing
pyroxene dacite.

Over 10 volcanic activities have been recorded
in ancient literature since A.D.742. Eruptions of
Kirishima Volcano in the historical age have mainly
occurred at Ohachi and Shinmoedake volcanoes.
Most of the documented activities were weak
eruptions, however, activities in 788 (Ohachi), 1235
(Ohachi) and 1716-1717 (Shinmoedake) were large
eruptions and caused great disasters. In 1768, a
small lava flow issued from loyama situated at the
The last
major eruption of the Kirishima Volcano occurred at
the Shinmoedake in 1959. This activity was phreatic
eruption, which formed the 500 m long fissure on the
western slope of the Shinmoedake. Thereafter, only
fumarolic activity was seen in the Kirishima

northwestern foot of the Karakunidake.

Volcano, but a minor phreatic activity occurred at
the Shinmoedake from November, 1991 to March,
1992.
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