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Fig. 1 Location and geological setting of Kuju Volcano
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Fig. 8 Columnar sections and age of the altered ash layers produced
from phreatic eruptions. (Simplified from Itoh et al., 2014)
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Table 2 Representative whole-rock chemical compositions of the products from Kuju Volcano

no. [ 2 [ 3 ] 4 5 6 | 7 8 [ 9 w [ un [ e [ 3 [ u | s
Stage Stage 1 Stage 2 Stage 3 Stage 4
AR AR [2va) faza) e ez {2y ez o) e faza) ez o) e e e ez o) e s
Sample Type Pumice Lava Lava Lava Pumice Lava Lava Lava Lava Lava Lava Lava Lava Lava Lava
SiO; 65.27 62.33 60.38 60.23 65.77 65.33 59.52 60.51 60.57 53.29 60.35 58.19 60.86 54.18 60.99
TiO, 0.63 0.62 097 0.65 0.62 0.65 0.74 093 0.76 1.03 0.98 112 087 113 0.84
Al;Os 16.30 1743 18.07 1849 16.17 16.27 17,53 16.85 17.16 18.25 16.80 16.55 15.89 1857 16.22
FeO* 487 5.23 6.73 567 450 5.11 647 6.68 6.37 946 642 793 6.32 849 6.46
MnO 0.12 0.12 0.15 0.13 0.11 0.12 0.13 0.14 0.14 0.19 0.14 0.16 0.14 0.17 0.14
MgO 199 234 276 253 1.87 206 318 302 239 449 295 387 323 459 343
Ca0O 512 6.15 573 6.67 489 455 713 6.30 6.54 8.30 6.59 6.98 643 831 6.53
Na,O 3.35 375 315 369 344 3.39 328 331 332 3.01 348 307 325 3.35 3.34
K0 2.20 1.86 1.79 1.76 249 2.37 1.82 207 205 124 204 191 268 0.95 1.88
P;05 015 0.16 0.26 0.18 0.14 0.15 0.20 0.19 0.20 0.25 0.25 0.22 0.31 0.26 0.16
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
KT HERY (Miyagi PFD.) 9. AD 1K1l (Dainoyama Volcano)
. ALK (Kuroiwasan Volcano) 10. *FifE Kl (Hiijidake Volcano)
. WS- 1L1K 1l (Narukoyama Volcano) 11 KARKIL, 57 (Taisen Volcano, Gakurokuji Lava)

1.

2

3.

4. B ARl (Hosshozan Volcano)
5. S KFFHERY) (Handa PFD)

6. J§ o $+K1l1 (Ogigahana Volcano)
7. HE K1l (Nakadake Volcano)

8. =11k Il (Mimatayama Volcano)

12, b RArkal, BEUK I Y (Kitataisen Volcano, Danbaru Crater Products)
13. KAk, KA (Taisen Volcano, Taisen-higashi Lava)

14. dERARKIL, KXY (Kitataisen Volcano, Komekubo Crater Products)
15. B g K1l (Kurodake Volcano)

(Locations of no.1 (32.987773°N 131.296066°E) and no.5 (33.014157°N 131.294738°E) are outside of the geological map)

Abstract

Kuju Volcano is an active volcano group sitting on the volcanic
front on Kyushu Island in the Beppu-Shimabara Graben. It consists of
small stratovolcanoes and lava domes and is over 1700 m in height,
stretching 13 km east-west and 10 km north-south. From its
geographical features, Kuju Volcano is classified into western, central,
and eastern parts. The volcanic edifices are surrounded by gently
sloping skirts composed of pyroclastic flow, debris avalanche and
debris flow deposits.

Kuju Volcano’s Stage 1 activity started at about 200 ka ago. During
the first stage, the Kuroiwasan, Gotozan and Ryoshiyama Volcanoes in
the western part and the Kutsukakesan and Narukoyama Volcanoes
and the Tozan Lava in the central part were formed. The Miyagi and
Shimosakata Pyroclastic Flow Deposits also erupted during Stage 1. All
of the Stage 1 products consist of hornblende andesite to dacite
covered by Kj-P1 pumice fall deposits and/or Handa Pyroclastic Flow
Deposits.

During Stage 2, Kuju Volcano’s largest eruptive activity occurred
at 54 ka ago. It began with a scoria eruption, with Kj-D Ash erupting
shortly after. During the Kj-D eruption, Yutsubo Pumice Fall (Kj-Yu)
deposits formed in the western area. Subsequently, a Handa Pyroclastic
Flow eruption occurred, consisting mainly of dacite pumice. At the end
of Stage 2, a Plinian eruption occurred, depositing Kj-P1 Pumice.

Stage 3 activity followed the Handa Pyroclastic Flow eruption, and
lasted from about 50 ka to 15 ka ago. The Ogigahana, Hosshozan,

ESObe1
TRELL Kﬂuﬁm

uSan

P
Nakadake

Hossho Zan

Mimatayama, Nakadake, Dainoyama and Older Taisen Volcanoes were
formed mainly in the central district. There are many block and ash
flow deposits from Stage 3 volcanoes in the surrounding volcanic fan.
Hornblende andesite and dacite are dominant in Stage 3.

Stage 4 includes activity after the mafic magma eruption, which
started in the Hiijidake Volcano in the eastern area about 15 ka ago.
The Hiijidake, Tatchuyama and Kitataisen Volcanoes erupted
hornblende-free mafic magma and the Taisen and Kurodake Volcanoes
erupted hornblende andesite and dacite magma. The latest magmatic
eruption was the Kurodake lava dome at 1.6 ka ago.

Phreatic explosions have occurred several times in Stage 4 in the
To Zan to Hossho Zan area that has active fumaroles.

On October 11, 1995, a phreatic eruption occurred on the
northeastern flank of Hossho Zan and formed west-east trending
fissure craters 400 m long. The erupted ash reached Kumamoto City,
70 km southwest of the volcano. Several small ash emissions were
observed until March 1996.

There are many hot springs around the Kuju Volcano. Geothermal
power plants exist on its west side, such as those at Hatchobaru and
Odake.

The SiO; content of the rocks of Kuju Volcano ranges from 53% to
68% by weight, and the most dominant rocks are hornblende andesite
and dacite. Hornblende-free, pyroxene basaltic andesite characterizes
Stage 4 activity.
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Aerial view of Kuju Volcano from northwest. Large white plume is from
o Zan sulfurous fumaroles and small plume is from the craters of 1995
eruption. Photo by Yasuo Miyabuchi in November 2002.
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Stage 4.
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