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Phreatic Explosions and Ejecta around Jigoku Spa, Southwestern

Part of the Central Cones of Aso Volcano, Japan

Yasuo MivyABucHI* and Kazunori WATANABE**

(1999 4 8 H 17 H=AF, 20004 1 H 25 HZH)

Jigoku spa is located west of Ikenokubo basin of Yomineyama volcano, southwestern part of the central cones
of Aso volcano. In this basin, “Ikenokubo tuff ring” and two smaller maars were developed. Two layers of ejecta,
about 10° m® in bulk volume, formed by phreatic explosions were found in this area. They are very poorly sorted
and mainly composed of altered fine-grained ash including lithic fragments. Kikai Akahoya ash erupted about
6,300 years BP (**C) is intercalated between two layers of phreatic ejecta in thick ash layers from Nakadake, the
only active central cone. Based on '*C ages of buried Andisols and the succession of the deposits, the eruption ages
of the two ejecta are estimated at about 10,000 years BP for older deposit and at about 4,500 years BP for younger
one. Distributions of thickness and maximum grain size of the lithic fragments suggest that the both of two
phreatic ejecta were exploded not from “Ikenokubo tuff ring” and two maars but from the Jigoku explosion crater
in the western area. Ejecta correlative to the “Ikenokubo tuff ring” lies under the older of the phreatic ejecta
layers. Consequently, the eruption age of “Ikenokubo tuff ring” is probably older than 10,000 years BP.
Frequency of phreatic explosions, larger than 10° m® in volume, is considered to be once in about 5,000 years. This
fact is noteworthy for volcanic hazards assessment in the surrounding area of Jigoku spa and adjacent Tarutama
spa.

(&

1. @BL&HIC WB A, HEREE L RO AEERIC>WTE,

R K Ll gk O R BEPRER A © BEPEERIC o> 1 T iR
i}, ANFSAHTH—BRBEHT 2ERRPFEET S
DT, HHSERBEHIE L TRHSWTE L, BHTH
BETBRICEINTO AR - BLERICE, B
ZLOBAEMNIOL TV E, IhooERMIRESESD
SUEFMICAIE L Tw 3T T, i 3EKIEE
RS THURRHIES | BEALTVWE. THLEERRE
BHURIC BV TIRKRSURR, 4Ry, TEREED
LK EORESBES O, BEOEKEFEHPZOER
ZHHODPICT 5 L RBPIK LD CTHERBETH 5.

Z OHUKOHE IR L Tid, EHEDIELENER D
wa i D K-ArfER ONEF « #, 1985 MA - fih,
1991), HhEEHFFE (NEDO, 1991) K EBMES N T

hETHhFEEHEATORL,

DX BEEL S, EES IFHEFDRKOERREA
B - MBER O ERNC RS 5 [tho®E] {44 (Figs. 1,
D IBWTHEFEELZT- 7. XRTR, FLicRRAL
72 %7 4,500 ZER B & U 10,000 Hi O KR KIERIC L B
HEYOEHEPHFEB LUV ENLDOERICOVTHRET
5.

2. BAEMEROEE

HOBR S 12, PTRR SR K [ RE R PR D Bk K L
IEICHE LT3, ERBEEHIRTH 5 [OE] i,
HEBHE RO SR BEEE L, 70 L L 0 K CBF T 5 3
(Fig. 2). WKL, BEREE O KREED b

* T860-0862 REATEE 4-11-16
BB AP FRT LN SR
Kyushu Research Center, Forestry and Forest
Products Research Institute, Kurokami 4-11-16,
Kumamoto 8600862, Japan.

** T860-8555 REATHRE 2-40-1
REARFEE T
Faculty of Education, Kumamoto University, Kuro-
kami 2—-40-1, Kumamoto 860-8555, Japan.

NI | -El ectronic Library Service



Vol canol ogi cal Society of Japan

26 EREX » Bl

K5 UHEOEAOABEEL TE Y, WEOIL¥Ead X
IEESIc L - T hkEEIONTVWS (N
B, 1985). £ DItEN IBETFEOBEEES EIcEDIL
TohT, BEY 600m OIURHESERE L TBY,
MhoogE] EFEEN TV S (Fig 2). #toFEOHULIRIC
3, B 160m OKOMIE% & 5 EAMD O LSS m
DKBENED > 5, BT HERE (1994) &, T OKBE
E% [HhoEs 7V v 7] EFTRELBIC, £EDSY T

Kurokawa R

aKi
° A0 o
@s /ﬁ}r}k—w

Aso Central Cones, Ni’AT ]

e
! S )

Lﬂﬁgﬂm“wméw

32°50'N

Fig. 1. Index map of study area. Solid triangles
show major central cones of Aso volcano. E:
Eboshidake; J: Janoo; Ko: Komezuka; Ks:
Kishimadake; N: Nakadake; Nr: Naraodake; O:
Okamadoyama; T: Takadake; Tw: Tawarayama;
V: Volcanological Laboratory lava dome; Y:
Yomineyama ; Yn; Yunotani spa. S denotes
location of schematic stratigraphic section of
Nakadake ash layers.
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Fig. 2. Location map of observed outcrops in and around Ikenokubo basin, southwestern part of Aso central
cones; modified from 1 :25,000 topographic map “Asosan” published by Geographical Survey Institute. EC:
explosion crater; LS: landslide scar; M: maar; TR: tuff ring. Contour interval is 10 m.
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Fig. 3. View of Ikenokubo basin from the top of Yomineyama volcano, showing volcanic landforms such as tuff
ring and maar. Numbers denote location of stratigraphic sections in Figs. 2 and 4. M: maar; TR: Ikenokubo

tuff ring.
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Fig. 4. Representative stratigraphic sections (see Fig. 2 for location of sites) in Ikenokubo basin. Marker tephras
are Ojodake scoria (OjS), Kishimadake scoria (KsS) and Kikai Akahoya ash (K—Ah; from southern Kyushu).
4C ages were obtained from buried Andisols at an outcrop (Loc. S in Fig. 1), about 4 km north-northeast of
Nakadake crater (Miyabuchi and Watanabe, 1997). Phreatic ejecta at locality 1 are not correlated with those

of other sections.
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Fig. 6. Sag structure of Ikphl at locality 3. Scale
segments are 10 cm.
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Fig. 7. Grain size histograms of Ikphl, sampled
from locality 12.
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Fig. 8. Thickness and grain size characteristics of
Ikphl. (A) Isopach map. (B) Maximum size

isopleth map using the average long-axis diame-
ter of the three largest lithics. Distribution of
the ejecta indicates that possible vent of the
deposit is a part of the Jigoku explosion crater
located west of Ikenokubo basin.
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Fig. 9. Occurrence of mantle bedding of Ikphl and
Kikai Akahoya ash (K—Ah; ca. 6,300 years BP)
at the rim of “Ikenokubo tuff ring” (Locality 7).
View is from outside of the tuff ring.
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Fig. 10. Distributions of thickness and maximum
lithic size for Ikenokubo phreatic ejecta 2 (Ikph
2) about 10,000 years BP. (A) Isopach map.
(B) Maximum size isopleth map using the
average long-axis diameter of the three largest
lithics.
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