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Central part of Aso Volcano viewed from the southeast.
Naka-Dake active crater is seen at the center, to the right
are Naka-Dake summit and Taka-Dake, above it to the left
are 0jo Dake, Kishima Dake, Kusasenri-ga-hama and Eboshi
Dake. Beyond Aso Dani valley is the northwest rim of the
caldera in the background.
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of Aso Pyroclastic Flow.
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Fig.2 Eboshi Dake viewed from the east. The summit and the
northern slope are covered by air-fall pumice of Kusasenrigahama
Volcano.
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Fig.3 Bouguer gravity anomaly. Solid circle: drill-hole site
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Bouguer anomaly. Figures in mgal.
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®: Aso Pyroclastic Flow (Aso-1 to Aso-4)

* : Kujii,Kimpd and Unzen Volcanoes

x : Older volcanoes around the Aso caldera,
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92 & BT L E S A DRIV AR AR Table 2. Major element chemistry of representative rocks of Aso Volcano.
il 2 3 4 5 6 7 8 9 10 il 12
SiO; 56.17 60.35 66.85 68.79 51.52 51,75 54.16 55.60 56.95 62.42 66.96 71.76
TiO. 0.95 1.08 0.77 0.54 0.89 0.96 0.88 0.94 0.96 0.84 0.76 0.41
AlO3 18.84 16.78 16.16 16.24 18.13 17.85 18.42 17.01 17..76 17418 16.02 14.41
Fez03 3.31 2.82 151 151 1.93 2.06 1.70 1.75 1.49 1.08 0.74 0.70
FeO 4.49 4.39 2.42 1.47 (i 8.24 6.81 7.00 5.94 4.32 2.95 1.28
MnO 0.13 0.15 0.11 0.11 0.17 0.16 0.15 0.15 0.14 0.13 0.13 0.06
MgO 2.96 2.00 0.85 0.77 5.08 5.19 3.48 3.95 3.61 2.00 0.94 0.64
Ca0O 7.24 4.61 2.42 1.90 10.05 9.83 8.74 8.02 7.28 4.65 2.65 0.89
Na2:0 3.32 3.90 4.01 4.52 2.96 2.78 3.38 2.83 3555, 4.17 4.98 4.68
K20 2.29 3.52 4.72 4.40 1.31 0.95 2.01 2.51 2.10 3.00 3.65 5.09
P20s 0.30 0.40 0.18 0.15 0.23 0.22 0.29 0.24 0.22 0.21 0.22 0.08
S#i% Nos. 5-11 EEHA (XHREE) Analyst Nos.5-11: T. Soya (XRF) No. 12: K. Aoki (wet)
No. 12 FARM—E (BN Recalculated on the basis:
Hat® kEKRE AF£100 (Nos. 1-12) H:20-free and total=100 (all analyses)
Fe203/FeO +Fe203 =0.2 (Nos. 5-11) Fe;03/FeO+Fe203=0.2 (nos. 5-11)
Aso-1 » 5As0-3 T From Aso-1 to Aso-3

1. BIWE ya (BEESE 9 20FH) 1. Andesite (mafic, average of 9 analyses) BE & Phenocryst
2. TlE ya (HEE 1320Fy) 2. Andesite (felsic, average of 13 analyses) o MALAAR, Olivine
3. FA4H4 b ya (152 DFH) 3. Dacite (average of 15 analyses) a: EEKA, Augite

Aso- 4 KFHR Aso-4 Pyroclastic Flow y: SEERNE, Hypersthene
4. 7494+ yh (2020FH) 4. Dacite (average of 20 analyses) h: ARA, Hornblende

hRAKOENER Central cones b: HEH, Biotite
5. XRE a0 HEE BH 5. Basalt, ao, Ojo Dake, lava HBEDL 2L, BOFH2E
6. XRAE a0 FE HM AR 6. Basalt, ao, Naka Dake, old edifice, dike (@0mnt x a<o)
7. HIuE oa HE 1979%11HNZ2 )T 7. Andesite, ao, Naka-Dake scoria of Sept. 1974 ao means a<o
8. KA ya HE M BE 8. Andesite, ya, Naka-Dake, young edifce, lava
9. KA ya BWTE &S 9. Andesite, ya, Eboshi Dake, lava
10. ZwihdE ya M@EFIL EE 10. Andesite, ya, Okamado Yama, lava
11. A% 4+ ay BETFELE BERAM 11. Dacite, ay, Kusasenri-ga-hama, welded lump pumice
12. HiME ab KILFFERTIES 12. Rhyolite, ab, Volcanologial Laboratory Lava
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Table 3. Remarkable eruptions since 1901.
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1928 — 304E (W1 3 — 5 4F) 72 U 7z O MEAARTE .
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Fig.5 Craterlets of the Naka-Dake crater and the distribution
of ejecta of major recent eruptions.



56X 1979 4F 6 — 8 HOBHIKE M (XI5UT, 1984)
Fig.6 Thickness contour of fallen ash discharged during the
activity of June to August, 1979.
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Fig.7 Earthquake foci under crater area (Ono and Hoka, 1984).
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Table 4. Chemical composition of fumarolic gas from the
Naka-Dake crater (OSSAKA et, al, 1984)

- B R H:0 H20 LISh oy 77 Z 4k vol % RAZADME  vol% Cl/s
¢ ER A E

C vol% | HCl S0z H2S COz R He He 0z Nz CHs (/L)
1958. 7. 26 | 134 95.4 4.5 8.7 7.21  78.9 0.6 0.52
1980. 11. 9 97 97.1 <0.01 <0.01 2.1 97.6 0.3 13.4 86.5 0.06 <0.005
1980. 11. 11 96 96.3" . |:<0.01 ‘<0.01 -3.00 " 96.7 0.3 19.9 80.0  0.06 <0.003
1982. 3. 30 92.7 92.3 | <0.01 <0.01 2.2 97.3 0.5 | 0.094 3.11 2.65 94.12 0.020 | <0.005

_7_



Itava, T., NaGgao, K., NisHipo, H. and Ocata, K. (1984)
K-Ar age determination of Pleistocene volcanic rocks.
Jour.. Geol. Soc. Japan, vol. 90, p.899-909.

K[BIT (1984)  HAAMEALFRE. <GYT, 482p.

F PG ARG A CHE S R—)  (1976)  JUNHREED
ZRGE. RS TRIEAR 2, vol. 15, pl65-167.

MatsumoTo, H. (1978) The 1974 activity of the Aso
volcano. Kumamoto Jour. Sci., Geol., vol. 11, no. 1, p.1-4.

KA TR « MOAIERRR (#)  (1981)  Bffi il — AR —aD A
VT T BUERAAERE, U, 248p.

WS « A WE (1979) BI#kA )L T ki & U
DB, F 2 P MR G A R TR 1 1 ] ik SR i X e SR it
X, JUNERBYE .

FEFRS (1979) Bk )V T LG OB AW IFTE. A&
AREFEEAON SBEE 2 BB WL 7E i, 26p.

ANEP IR - A% HEEA (1984)  BfFRA LR e L O MR TR B
(1981). Bkl dErprs G@H (55 2 A1) #ik (1981 4F
8~12H), p.7-16.

Ono, K., KuBoTERA, A. and OTa, K. (1981) Aso volcano,
in Field Excursion Guide to Sakurajima, Kirishima and
Aso volcanoes. Volc. Soc. Japan, p.33-52.

INEFSET] - AR < BASTAE < SRR ] - AERT (19
77)  TTHEME O M. MR SRS 6 T D 1 X
W), HrEaHAsrT, 145p.

/NP5 ] - P —1E (1983)
vol.5, p.73-82.

ANISLT « PRI — « /NRAT BB (1984)  Fffigc LD HiteR
{E2AREEHIL gk I OSRHER GBI (25 2 1] ) e (19
814E8~12H), p.82-84.

JEREGEIH (1984)  AILEMBIONE (1978 ~ 1982 4F).  Fil
KIOHEHFEEEIH (25 2 18]) 05 (1981428~ 12 H),
p-1-6.

Wikl B KF R(1970)  REAIRE)IE K URIHE0K
PR, HAOKBEHEX 19, MEERE T .

FHAS 52« 0 —1 (1982)  [4gith) 2Je e X K O [l 3
& B BURATE, BEANR, p.22-27.

MR 52« 018 - AATEAE (1983)  THEifin) 2R x|
NOFSHE. T AR, REARL, p.25-34.

6018 (1972) B A LT TP OME. FEARRHEE
FEKHE, no2l, Sect.l, p.75-85.

WaTaNABE, K. (1978, 1979) Studies on the Aso pyro-
clastic flow deposits in the region to the west of Aso
caldera, southwest Japan, [ : Geology, I : Petrology of
the Aso-4 pyroclastic flow deposits. Mem. Fac. Educ.,
Kumamoto Univ., no.27, Nat.Sci., p.97-120, no.28, Nat.
Sci., p.75-112.

WATANABE. K., and Karsul, Y. (1976) Pseudo-pillow
lavas in the Aso caldera, Kyushu, Japan. Jour. Japan
Assoc. Min. Pet. Econ. Geol.,vol.71, p.44-49.

BigkA VT 5. HTIHER

KON TIEIRDBEEN DS .

SPERLUEE (1983) HADNLHIE. SRS, s, 135p.
HANIEES (FF)  (1984)  Z=hBEIC K B HAD AL
B, WORHRRZ, HE, 192p.

Rl SR SeGEME - PR—BH (BR)  (1979)  AiGEsEE
HERR} 22 7, Al ASEESE, A, 294p.

Geology of Aso Volcano

Aso Volcano, located in central Kytshi, western
Japan, is one of the most active volcanoes in Japan. The
eruption of 553 A.D. is the oldest recorded volcanic eruption
in Japanese history and it seems active throughout since
then. It erupts at the crater of Naka-Dake, one of a
number of central cones of the Aso caldera.

Activity of the Aso volcanic center started about
300,000 years ago in the central Kytsha volcanic field
which extruded large volume of volcanic rocks since
about 2 million years ago. Four times of large-scale

eruption of pyroclastic flows, Aso-1 to Aso-4 in the order
of time sequence, caused a large caldera measuring 25
km north to south and 18 km east to west.

Pyroclastic flows covered wide areas to form plateaus
of very gentle slope, 1-2°, around the caldera and were
distributed along valleys in central to northern Kytisha
and even in Amakusa Islands and western Honshi across
the sea (Fig. 1).

Central cones, more than seventeen in numbers, are
clustered near the center of the caldera, dividing the
caldera floor into two valleys. The northern valley, Aso
Dani, is wider than the southern one, Nangd Dani.
These valleys are joined and drained to the west
through a gorge at the west rim of the caldera.

The earliest part of the post-caldera history has
not been clarified. Lavas and pyroclastic rocks erupt-
ed from early vents crop out below the rocks of young-
er, wellformed cones. The outlet of valleys at the
west rim was formed in an earlier stage probably by
tectonic movements and, thereafter, was dammed up
by lava flows to deposit lake beds at least twice.
Kugino Formation, exposed in Nangd Dani, is the
older lake deposit and the sediments in Aso Dani is
the younger one.

The shape and structure of cones are variable due to
chemistry of rocks which is wide in range from basalt to
rhyolite. A hill near the west rim, on which the Volcano-
logical Laboratory of Kyoto University is located, is a
lava dome of biotite rhyolite and a lava flowed down to
the west. Kusasenri-ga-hama is a large pumice cone
made of alternation of welded and non-welded pumice-
fall deposit of pyroxene dacite. Eboshi Dake and
Okamado Yama are stratovolcanoes of pyroxene ande-
site. Many cones of olivine-pyroxene basic andesite
to basalt as Yomine, Washi-ga-Mine, Narao Dake,
Taka-Dake are stratovolcanoes which are composed
of piles of agglutinate or welded driblets near the
summit and lava flows near the foot. Jano-o, Kishima
Dake, Ojo Dake and Kometsuka are scoria cones,
of pyroxene-olivine basalt, from them extensive lavas
flowed down. Naka-Dake is a composite volcano of
basic andesite to basalt. The active crater of Naka-
Dake is at the top of the youngest pyroclastic cone
consisting of agglutinate and layers of ash and acces-
sory ejecta. This cone and the Young volcanic edifice
were formed to the west of half-destroyed large Old
volcanic edifice of Naka-Dake.

The rocks of Aso volcano, both of pre-caldera and
post-caldera rocks, range from basalt to rhyolite and
constitute a single rock suite which is chemically and
mineralogically distinct from rocks of either older
volcanoes exposed at the caldera rim or coeval nearby
volcanoes. Aso rocks are characteristically high in
content of alkaklies, especially in K2O (Table 2 and Fig.4).

The active crater of Naka-Dake emits only volcanic
gas or steam in a quiescent period. An eruption during
the active period is characterized by discharge of black,
fine essential ash of basaltic andesite accompanied with
ejection of red hot scoriae or driblets. Occasional
phreatic explosion ejects lithic coarse blocks which
may cause damages to human lives or buidings around
the crater.

The activity is observed and monitored in many
ways by Japan Meteorological Agency and Kyoto
University. The prediction of eruption of this volcano,
especially phreatic one, however, is not an easy task
and effort for prediction of volcanic eruption and
mitigation of disaster is going on.
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