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Abstract

Kirishima Volcano is a Quaternary composite volcano situated in
southern Kyushu, Japan. It occupies an area of about 20 km x 30 km
elongated in the northwest to southeast direction and contains more than
20 eruptive centers which have been repeatedly active.

Basement rocks of Kirishima Volcano are Cretaceous to Paleogene sed-
imentary rocks (Shimanto Supergroup) and early to middle Pleistocene vol-
canic rocks. During the middle Pleistocene, at least three voluminous
ignimbrites (the Kobayashi, Shimokado and Kakuto Ignimbrites) erupted
from Kobayashi and Kakuto calderas situated to the north of Kirishima
Volcano. The volcanic edifice, formed after the eruption of the Kakuto
Ignimbrite (ca. 300 ka), is called Kirishima Volcano.

According to an intercalated dormant period, the activity of Kirishima
Volcano can be divided into older and younger periods. The older activity
started soon after the eruption of Kakuto Ignimbrite and produced several
small stratocones (older volcano group) overlying the basements. These
stratocones formed the main frame of the present - day Kirishima Volcano.
After a few tens of thousands years of dormant period, the younger activity
began at about 100 ka and has continued until the present. Many small
stratocones, maars and lava flows (younger volcano group) were formed by
this activity.

Since A.D. 742, more than 60 eruptions have been documented. They
occurred mainly at Ohachi and Shinmoedake volcanoes but one exception
is Toyama which issued a small lava flow in 1768. The activities of Ohachi
in 788 and Shinmoedake in 1716-17 were powerful eruptions which caused
great damage to the people living at eastern foot of Kirishima Volcano.

During the younger activity group, the long-term magma discharge rate
equals the average for Quaternary volcanoes in Japan. This activity con-
tains two cycles of systematic change in the eruptive style, relatively effu-
sive to more explosive, with an intercalated dormant period.
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Fig. 1. Index map of Kirishima Volcano. Solid triangles are Quaternary volcanoes.
Thick solid lines show outlines of calderas with names in italics (modified from
Aramaki et al., 1981).
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Fig. 2. Topographic map of Kirishima Volcano. Contour interval is 100 meters. Ii :
limoriyama, Ku : Kurinodake, Sg : Sagariyama, Sr : Shiratoriyama, By : Byakushii-
ke, Ro: Rokkannonmiike, Fd: Fudoike, Io: Joyama, En: Ebinodake, Ks:
Koshikidake, Kr : Karakunidake, Bw : Biwaike, Ss: Shishigodake, On : Onamiike,
Sm : Shinmoedake, Nk : Nakadake, Ot: Ohatayama, Oi: Ohataike, Mr: Maruo-
kayama, Hn: Hinamoridake, Ry: Ryuodake, Yd: Yadake, Oh: Ohachi, Tk:
Takachihonomine, Ft: Futagoishi, Ko : Koike, Mi: Miike, Yn: Yunotanidake,
Eb : Eboshidake.
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Fig. 4. Geological cross section of Kirishima Volcano. Abbreviations are shown in
Fig. 5 (modified from Taguchi et al., 1981).
lo; loyama
Oh; Ohachi
Fd; Fudoike Ot; Ohatayama Ko; Koike
Mi; Miike
Tk; Takachihonomine
------------------------- AKAHOYA ASH (ca.6.3ka) ---------------===-==-----
OTk; Old-Takachiho
Bw; Biwaike Oi; Ohataike
------------------------ SATSUMA ASH (ca. 11ka) ----------------~-====----1
(o) a Nk; Nakadake
g g Kr; Karakunidake Sm; Shinmoedake
E') § Ks; Koshikidake
<>( § By; Byakushiike
= !g li; limoriyama
5| 2 Ro; Rokkannonmiike Mr; Maruokayama
E L ITO IGNIMBRITE (ca. 25ka) ----------------------~--+
x Ot; Ohatayama
Hn; Hinamoridake
On; Onamiike
------------------------- IWATO PUMICE (ca. 50 ka) ------=----===-===--------
En; Ebinodake
Sr; Shiratoriyama Ry; Ryuodake Ft; Futagoishi
) 1046.9m volcano
883| KuKurinodake  Yn; Yunotanidake ~Ss; Shishigodake ~ Yd; Yadake
o%s Eb; Eboshidake

KAKUTO IGNIMBRITE (ca. 300 ka)

BASEMENT ROCKS

Fig. 5. Volcanic stratigraphy of Kirishima Volcano.
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Fig. 6. Block diagram showing the geologic history of the Kirishima area.
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Table 1. Stratigraphy of tephra layers around Kirishima Volcano.

Tephra Age

Shinmoedake-Showa afa (Sm-SA)*!
Sakurajima-Taisho pfa (Sz-1) (A.D.1914)*0
Shinmoedake-Bunka pfa (Sm-BP)*!
Shinmoedake-Meiwa pfa (Sm-MP)*!
Shinmoedake-Kyoho pfa (Sm-KP)*!
Sakurajima-Bunmei pfa (Sz-3) (A.D. 1471)%
Ohachi afa (OhA)*?
Takaharu sfa (ThS)*?
Miyasugi afa (MsA)*?
Katazoe sfa (KzS)*?
Miike pfa (MiP)**
Maeyama pfa (MyP)*?
Oji sfa (0jS)*?
Mochiharu afa (MhA)*?
Ushinosune afa upper (UsA-U)*?
Akahoya afa (Ah) (ca. 6.3 ka)*!
Ushinosune afa lower (UsA-L)*?
Kamamuta sfa (KmS)**
Setao pfa (StP)*?
Satsuma afa (SaA) (ca. 11 ka)*9
Kobayashi pfa (KbP)*¢
Karakunidake sfa (KrS)*’
Aira-Tn afa (AT) (ca. 25 ka)
Ito Ig. (Ito) (ca. 25 ka)
Kamewarizaka breccia (KmB) (ca.25 ka)
Osumi pfa (OsP) (ca. 25 ka)
Otsuka pfa (OtP)
Hinamoridake reddish blown sfa II (HrbS II)
Hinamoridake reddish blown sfa I (HrbS I)
Honmachi sfa IT (HnS II)*®
Honmachi sfa I (HnS I)*¢
Awaokoshi sfa (AwS)*®
Nakamachi pfa (NkP)*®
Iwaokosi pfa (IwP)*®
Uchiyama pfa (UcP)*®
Iwato Ig. (Iwt) (ca. 50 ka)*
Iwato pfa (IwtP) (ca. 50 ka)*
Aya pfa (AyP)*®
Nitanno sfa V (NtS V)
Aso-4 afa (Aso-4) (ca. 90 ka)*®
Fukuyama pfa (FkP)
Nitanno sfa IV (NtS IV)
Kikai-Tozurahara afa (K-Tz) (ca. 95 ka)**
Nitanno sfa IIT (NtS III) v
Ata afa (Ata) (ca. 105 ka)*©
Nitanno sfa IT (NtS II)
Nitanno sfa I (NtS I)
Kakuto Ig. (Kkt) (ca. 300 ka)**

Abbreviations are used as follows: afa: ash fall deposit, pfa: pumice fall deposit, sfa: scoria fall
deposit and Ig.: ignimbrite. Tephra names in italics were not derived from Kirishima Volcano.
References are *: Imura and Kobayashi (1991), *% Inoue (1988), **: Endo and Kobayashi Loam
Research Group (1969), **: Sawamura and Matsui (1957), *5: Imura (1992), **: Ida ez al. (1956),
*7: Imura and Kobayashi (1987), *%: Nagaoka (1984), **: Endo ez al. (1962), *% Machida and
Arai (1992) and *"': Machida and Arai (1978).
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Table 3. Eruptive mass and magma discharge rate of Kirishima Volcano during the past
25000 years (modified from Imura, 1992).

. Eruptive mass (10"%kg) Magma discharge rate (D.R.E., 10%m’ky)
Period Tephra Lava Total Tephra Lava Total
0-7ka 4.29 3.80 8.09 245 2.17 4.62
7-15ka 0.06 0.30 0.36 0.03 0.15 0.18
15-25ka 1.44 12.16 13.60 0.58 4.86 5.44
0-25 ka (Total) 5.79 16.26 22.05 0.93 2.60 3.53

BLUI959E (BBRIME) OBHEYTH S L 2R LT, & 5IHK « Mk (1991)
X, HRERYIOBRF LB K2 NIG DO T, 1716-17 FOBKBKRLBH L &5 KKK
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BLEESEZLEBIZ, EADOLWERIChI: > THED KB 25> ¥ T, FU
BIAKERHEER b0 LI ERHOPIC LT, £, 1TT1-T24, 1822HEDHKD
BB NSV RPSFERORBEZ I E oI ER2R/ L. IhoDIZ s, FRED
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K DRET L ERFICR— AV — V0K 2R D R U RE S, [ROEFTRER X
KOWELRT LI EARD S Z EBbh 5,
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OFE XK B T % KT 25000 FE- OFH~ 7 < B HEK (3.5X10°mé/ky) &, HE®D
B K I BT 5 FHE (1-0.1X10°m3/ky : /NEF, 1990) 121 1Z% L > (Table
3.
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D 2 [EOEBTHINES 55 (Fig. 8) .
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OEEED SHW T 5 &, 48-30ka DRJIEA VA I YBART VA IV A3 ) T IIAR
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Age (ka)

Fig. 8. Cumulative mass plotted against time for erupted materials from Kirishima
Volcano during the past 25000years. Abbreviations are shown in Table 2
(modified from Imura. 1992).
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7 5
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