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Pumice-fall Deposits from Aso Volcano during the Past 90,000 Years, Southwestern Japan

Yasuo MivyaBucHI*, Hideo HosHizuMI**, Hideki TAKADA®**,

Kazunori WATANABE™** and Sheng Xu*****

Aso central cones located within Aso caldera, central Kyushu, southwestern Japan, initiated their activity
soon after the formation of the caldera (ca. 90 ka). The cones have produced voluminous airfall tephra layers and
lava flows. Most of the tephra layers distributed in and around Aso caldera are andesite to basaltic-andesite
scoria-fall and ash-fall deposits. Their stratigraphy is very complicated because it is difficult to distinguish between
scoria-fall layers in the field. However, dacite to rhyolite pumice-fall deposits from some central cones interbedded
between the tephra layers are very useful to correlate stratigraphic units at separated localities. Therefore, we used
the pumice-fall deposits in order to construct the tephrostratigraphy and eruptive history of Aso central cones
during the past 90,000 years. Thirty-six pumice-fall deposits were identified including eleven major key beds. In
ascending order they are Nojiri pumice (NjP), Ogashiwa pumice (OgP), Yamasaki pumice 5 (YmP5), Sasakura
pumice 2 (SsP2) and 1 (SsP1), Aso central cone pumice 6 to 3 (ACP6-ACP3), Kusasenrigahama pumice (Kpfa)
and Aso central cone pumice 1 (ACP1). Phenocrystic minerals of most pumice are plagioclase, ortho- and clino-
pyroxene and magnetite, but NjP, ACP5, ACP3 and ACP1 include biotite, and NjP and SsP2 contains hornblende
phenocrysts. On the basis of several “C ages of buried soils just below pumice (above Kpfa) and stratigraphic
position eruption ages for the eleven major pumice are estimated as follows: NjP (85 ka), OgP (80 ka), YmP5 (69
ka), SsP2 (57 ka), SsP1 (56 ka), ACP6 (52 ka), ACP5 (45 ka), ACP4 (40 ka), ACP3 (39 ka), Kpfa (31 ka) and
ACP1 (4ka). During the past 90,000 years Aso central cones produced pumice-fall deposits at an interval of
about 2,500 years. Many of the sources of the pumice appear now buried under the present Aso central cones.
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000000000 oooog (g -0, 1995). Aso-
40000000000000000000O0DO000d,
00 (1989000000, 000000006000
000 (ACPI~ACP6) 000 0000DODDO0OO00
00000, 000000, 000000000000
000000000, 000000000000000
00000000 000ooooo.

00000000000000000000d, 00
000000000000000000 -000 00
000000000000, Ase-4000000000
0000 6mOI00O000, OD0ODO0O0O0O0 100m O
ooooooo (@O -00, 1992).

000000, 00000000000000000
00000, 000~000000000000000
0 (@O, 1989). DO000D00O0OO00, DO000000
0000000000000000000000000
000000, 00000000004, 000000
oooooo. 00, DOo00DOo0oooooooo,
000000000000000, 000000000
000D00000D00000D00 (Table 1). 0000
0o0o00000oo, 00000003000000
00000000, 00000000000 (00 Kpfa
0o0d ACP2), 0 25000yrsBP (“COO; 00O -0,
1995 000 TnDO0 (OO0 AT; 00 00, 1976;
1992) 0000 6,300yrsBPOCOOOO0DOOOO (O
0 K-Ah; OO 00, 1977;,00 « 00, 1978; 1992) O
o0 @o-00,1900). 000, 0000000
00, D000000000000000000000
000000000000000000, 100000

Table 1. List of pumice-fall deposits and their
stratigraphic relations with widespread tephra
layers. *Accurate stratigraphic positions cannot
be determined.

MEPRAXOEZ18R Aso central cone pumice 1 (ACP1)

hA{RE 18R Nakakubo pumice 1 (NbP1)
h AR $E282H Nakakubo pumice 2 (NbP2)
FENBER" Hotegatani pumice (HP)*

BT B4EHER Kusasenrigahama pumice (Kpfa=ACP2)
K/TEIER Mizunomoto pumice 1 (MzP1)
K/FTE28HF Mizunomoto pumice 2 (MzP2)

pIE Sk 0 E%E3ER Aso central cone pumice 3 (ACP3)
FIEhR A OEE4EER Aso central cone pumice 4 (ACP4)
JK/TEIER Mizunomoto pumice 3 (MzP3)

FEh RO EE58ER Aso central cone pumice 5 (ACP5)
pI#hR kO R $68R Aso central cone pumice 6 (ACP6)
K/TEAER  Mizunomoto pumice 4 (MzP4)

KEE18¥ER Ohmich pumice 1 (OmP1)

#AE1\EE Sasakura pumice 1 (SsP1)

HAE2]F Sasakura pumice 2 (SsP2)

WS 1 ~%E58R  Yamasaki pumice 1 to 5 (YmP1-YmP5)
L6~ 1082 Yamasaki pumice 6 to 10 (YmP6-YmP10)
L% 1188 Yamasaki pumice 11 (YmP11)

LB 12~ 138 F Yamasaki pumice 12 to 13 (YmP12-YmP13)
EERXRE18HE Kamitamarai pumice 1 (KtP1)

L ERE28EF Kamitamarai pumice 2 (KtP2)

INEEER* Ogashiwa pumice (OgP)*

LIFE1~FIEA/ Matsuriba pumice 1 to 3 (MbP1-MbP3)
BREE  Nojiri pumice (NjP)

goooooooooogoogg. oooooogogo
gooooooooooooooO, bobooooDoOoo
goo0oooo0o0, DooooooooooooOoo
goooogod. oooooo, 01500000000
00oo0ooooooooooo @o -0, 1991; 0
0,1992;00 00, 1997 0, Aso-400, 09000
jo00oooooooooooooo.

00000000000 000o0o0ooO0ooDoOoo
go9s0000o0oo0ooogn, ooopoooo
god. oooo, 19700000000000000
Joo0oooo0 -000000000DO00ODODOO
0. 00ddodgoogoogoooogogoooogo
Jo00ooo0o0o0o0o0oooooooOooooDOoo
O (Figs. 1, 2).
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Site-location map of measured stratigraphic sections in and around Aso caldera. Open and solid triangles

show peaks of major Pre-Aso volcanoes and post-caldera central cones, respectively.

00000000, 000000 -00 -000 »0
0000000000000000000000000
0000000, 0000000000000000
0, 0000000000000000, 000000
oooooooo.

0000000000000 Aso-400000000
0, 0000000000000000 360000
(Fig.3, Table 2). 0000000000000 0000
0, 0000000000000000. 000000
0000000000000000000000000
0oooO0ooooo.

000000000000000000, 00000
000 1~0600 (OO, 1989) 0000000 (O
0-0,1999) 0000000000000, 0000
00000000290000000000000. O
000000000000000000, 000000
00000000000000, 0000000000
0000000000000000. 00, 00000
000 1~0 6000000000000000000

0go0o, 00000000000 oooOooooDOoo
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0000000000 (000, 000 10000).
0000, O00ooO00ooO0O, oDoboooooo
joo0ooooo0ooo0oO0, Do0oooOooooDOoo
goooooooooooo,
(y0ooooooooooooooo, ooooo
VEI (Volcanic Explosivity Index; Newhall and Self, 1982)
O0000 (Table2). OOODOOOOOOOOOOO
goooodooo, oooobooOooOooog VELD
gooo. 0o, joooogoooogoooooogo
ooooo (oo -00, 197 00000000,

Fierstein and Nathenson

3. Joooooooooooga

31 0000 (Njp;OO)

0000 (OONP) O, 0000 0 (A021800)
00000000 (A023600) 0000000000
00000, 000 (A021800) 00 Aso-40000

25mO0000000, 0000 132cm 000 (Fig. 2).
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Fig. 2. Stratigraphic relations of airfall tephra layers from Aso central cones at sections northeast to southeast of
Aso caldera. See Fig. 1 for locations of the sites.
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Generalized composite stratigraphy of tephra layers from Aso central cones during the past 90,000 years at

the east of Asocaldera. Detail names of pumice-fall deposits are shown in Tables 1 and 2. Ages were determined
by calibrated “C dates and K-Ar dates and ages in parentheses were estimated by their stratigraphic positions.
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00000000000 100 (YmPH)O, 00O
(2.5Y8/4) 000000 (Figs. 2,3). 00000000
00000000 YmP50000000000000,
0000000 A9903000 22em D, MPO 3.4 cm
000. 000000000000000000000
00. 000000000000000000000
0,0000000000000. 00000, 000
ooooooooo.

35 000200 (SsP2)

000200 (OO0 SsP2) O, 00000 (A0101 0
0) 00000 20m00000000 (Fig. 2) 000
0000000 (10YR8/4)OODOO0O00 (OO -0
0, 2002). 0000000, 000000000000
0OsmO0000000000000. 0000000
00000, A0101 0000000 10em O, MPO 2.7
emO000. 000000000, 0000000000
0000000, 0000000000000000
0. 000000, 0000000000000000
000, 000000000000000000000
00 (25Y6/4) 000000000 (Fig. 4B)00, O
0000000000000000000000000
oooo.

36 00O 100 (SsP1)

000100 (00 SsPD O, SsP2000 10~20 cm
00000000000000 (OO -00, 2002). O
000000000000 (A010100) 000000
000 (MP:l.6em)0, 00000000000, OO
0000000, 00000 (A974600) 00, OO
30em 000 (Fig. 4B), MPO 3.6emO0000000,
00000000000000000. 0000000
00, 0000000000000, 00000000
000 (0000 2emO0) OOOOOOOOOOO.
00000000 (25Y4/2) 000020000000
0000, 0000000000000000000
ooooo.

37 000000000000 (Kj-Had)

000000000, D0000000000000
00000000 00000o0og (@O -0, 1977
00, 199700 Kj-Hnd 0O OO Had). 000000
00000000000000, 0000000000
ooooooo.

00000000 (Aol 00000000000
0, 000000000000 600000 10~40cm
0000000 -00000000000000000
000000000000 00000000000
(Fig.2). 000D0O0O0OO0O0O000000000ODOO

000000000000, 00 (989000000
00000000000000ooo. 0000000
0, 0000000000 -000000000000
000000000000000. 00, 000000
00oooooo, 0000000000000oon
000 (o -00,1985) 0D000~0000000
0,00045kmO00000, 00000000000
o000 -00000000000000d.

38 00000000 600 (ACP6)

00000000600 (OO, 1989; 00 ACP6)
0, 000000000000 8~11mO0000000
00000000000000 (Fig. 2). Aso-4000
000000000000000000000 (A9831
00) 000000355mO000000.

ACP60, 00000 -000000000, OO0
0000000000000000oooooooon
000. 0000000-00000000000, O
0070000-00000000000 (Fig. 4C).
0oooooooo 10, 0000oooo, 00ooo
0 (I0YR7/4) 00000000, 00000 (A0011,
A9903,A974600) 0000000, 000 11~14cm
OMPO 19~24cm000. OOO0DO2~50000
2.5Y5/4)~00000 (25Y6/4)0000, 0000
00000O0~000000000000. 00000
00000000, 000030000 (2.5Y8/4) 00
00000000000 (MP1.8~26cm). OOOO 6
000000000000 (25Y8/4) 00000000
0, 0000000000000000000. 000
A001100032ecmOI000, MPO 3.7~43cm 00
0, ACP6000000DDDDOOO0-0000000
0. 00, 00000000000000000000
000000, 000000027em (ODOOOO A
010100)000. 00000000 70000000
ooooooo, 0oooooooo.

ACP600000, D000 10000060000
0000o000oo0o000000ooooog, 0000
0000000000000000000 (Fig. 5A).
00, 0000000000000000.11km*>000
(Table 2).

ooooooood, 0000, 000ooooo. O
0(1989)0, ACP60 000000000 DOODOODO
0, 00000000 ACP6000000000O0O0
0, 00000000000000000000000
00000000000 (Mo -00, 2002).

ACP600000000D0D0O0O00O0OOO, OOO
00000. 0000000000 -00000000
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(A) ACP6 Thickness (cm)

\

(B) ACP5 MP (cm).,.——._ \
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Fig. 5.
(A), (C), (E): Isopach maps.
diameter of the three largest pumice at each locality.

00 (0000, 0000000000000000
0000000 ~00000000000000000
00 (D0O0o2~5 0, 0000-00000000
0000000000, 0000 3000000000
0000. 000, 00000000 -0000000

Distribution of thickness and maximum pumice size for six pumice-fall deposits from Aso central cones.
(B), (D), (F): Maximum size isopleth maps using the average long-axis

(00006, 0000DDDDODOOODOOOOOO
00000000, 00000 ACP60 0000000
000000000000, 0O, ACP6000OO0
OoO00O00000, o000O0Ooooo (oo
00000000 6mO0) 00000 (Figs. 2, 3).
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O00-000 (25Y44) 00000 (00 6~10cm)
0000 ACP60 0000000 25Y7/4)0000
0400 (OO0 MzP4) OOOOO.

39 00000000 500 (ACPS)

00000000500 (00 ACPS) O, 0000
DoooOoooo0oOoooooo (OO, 1989). 00
0, ACP60 0000000000000 ONO0D 1~5m
000000000 (Fig. 2). 00000000000
00000000000, 0000000000000
00000000, 000000000000000.
000000 (A9%0600) 0000 16em00000
000, 000000000000000000. 00
0000000000000000000000000
Oo0O0O0. MPOOOOOOOOOOOOO, OO
00000000 19emO0000000, OOOOO
0000000000000000000000000
00 (Fig. 5B). ACPSOO000D00D 0.15km*00 0
ooooo.

O00000000000~00 50emO0000, O
000000000 (25Y4/2) 00000 (00 25~
160ecm 00) OO0 (Figs.2,3), ACPSO000000
ooo00000O0O0 (OO0 -00, 2002).

310 00000000 400 (ACP4)

00000000400 (OO, 1989; 00 ACP4)
0, 00000000000000000000000
00000000000000000000000.

00000000000-0000000000, O
0000000000000000, 00000000
00 (10YR5/6) DOOOOOO 3~400000000
000 (Fig.4D). DO0OOOOOOO, 0000000
0000000000000000000. 0000
00-0000000000, 00000000000
O00. O0000000O00000000ooooo
DO000O0000000. 00000000000O0O
ooooo0ooooooo.

0000000000 (2.5Y8/4)~00 (2.5Y8/6) O
00, 000000000000000000000
oo.

ACPA0O0000, 000000 (A982000) O
00159 emO0O0, 00000000000 (A0212
00) 00000 26em000000000 (Fig. 5C).
00000000000000, 0000000000
D0000000000000. 00 ACPA00000
00, 043km*00 000 (Table 2).

00, 0000000000 000000ooo (2.5
Ys/3) 0000000000000, 00000000

ooooo.

0000 (10YRS/6)0D0000D0DO0O (OO 2~8
em) 0000 ACP400000, 0000000000
00000300 (00 MzP3) 00000,

311 00000000300 (ACP3)

00 @)D, 00000000300 (0O
ACP3) D0000O0O0D0DO ACPA0ODOOOODOOO
0000, 00000000000000000000
000. 0000000000000, ACP40000
0000000 (25Y5/3) 0000000000000
00000000000000 (Fig. 4D)0, 0000
O00ACP40 0000000 D0DODODOODODOOOO
ooooo.

0000oo0oooo0g, oooooo (A9%000)
00000 (A983100) DOODOOO0O0O00OO, OO0
013~19em00000. D0O0O0O0O00O0O0O0OOO
00000000000000. 0000000000
0000O0oooooooog, ooooooo (A0212
00) 00000 MPO29emO000. OO, OO0
000000000 (AcclO0) 000000000
000000 (MP 12em). OOO0OO0O0ODOO, ACP3
00ooO0ooooo0od, 0000000000000
0 (Fig.5D). 00, 000000 ACP30000O0OO
0.07km’0 0000000,

0000000000000oooog, 000000
00000000000000. 00, 0000000
0000000030 em0000000000000O
ooooooao.

3-12 0000000 (Kpfa) (00000 ODOO 20

a)

000000000 (0O -0, 1982; 00 Kpfa) O,
00000000 0000000ooooooooon
00.000000000000000 5~7m, 000
0000000 15~19mO000000, 000 0.5~1
mO0O00000000000 TnO000 (OO AT) OO
000 (Fig. 2), 00000000000000OOOO
0000000000000 oooooog. 0O
(19890, 000000000000 200 @O
ACP)O000DOD0DODO, 0000000000000
0oooOooo, 00000000oooooooooo.

Kpfa ACP60 ACPA0 0 DO0O, 0D0OODO—-00
00000000000, D0O0O0odolo10n)0n
0000oO00o0oo0o0o00000ooooog, 00 -0
0000O0o0o0ooo0oo0dood, 0000000000
000 60000—-00000000000 (Fig.4E).

000000000 00000o0oooooooag,
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000-0000000000000, 0000000
000000oo0oo0o0o0og (Fig.5E). 000, 000
000000 -000000000000000000
ooag.

000000001000 10~8 cmOd, 0000
0.5~2cm 00 (MP2.8~3.4cm) 0000 (5Y7/3) 00
0000. 00000000000000000 200
00ooooooo, 00000ooooogd. 000
00ooooo, 00000000000, 00000
000000000000, 00000000000
0, 0000000000000000000000
0, 000000000, 0000000000000
000000. 0000000, 0000000000
0000 (Fig.4B)00, O0000O0O0~00000
ooooooooo.

000020, O0~0000000000000
0.0000000000000,000000000.
00000000D00000000000 (Fig. 4E),
0000000000000000000000. O
000100000000000 (10YR5/4)0 00
(0002em) O00O0O0O0DOOO0OOO, OOOOOO
ooooooooooooooo.

000030, 000~1emO0000000O00O0O
0000000. 00000000000000000
000000000, 000000000000, 00
00000000 (Fig.4E). 0000000 (A97450
0) 000000, 00002000000 —-000
(2.5Y4/3) 000000000,

000040, 000 (25Y7/3)000000~00
000000000, 000000000, 00000
2~3ecm000, 00000000, O0OOO0ODO000
0000, 00000000000000000000
0ooooooooo0ooooooog.

000050, 00000000, KpfaOOOOODO
00-00000000. 000 10emO0000000
0000, 00000000000000. 00000
20em00000000000000000O0DOO0.
MPOOOO 1.2~2cm, 000 29~5cm, 000 2.2~
27cm 000, 000O0000000O0O0O0O0O0O00OO
0. 0000000000, 00o0oog Aoco1300)
000000000 (135em), 00000000000
0000000000 (Fig.4E). 00000, 0000
0oo0ooooo0oooooooo.

0000000060, DOODOO (OO) ODOO
000o0oO0ooooo0ooodood, 0D00000~000
00000. 0000000000000000, 00

000000000000000oo. 0000ooo
0000000000, 0000000 A0013000
000000 S2emO000, D000 S5S000000
00000000000, 0000 3~6000000
000o00oo0oo0oo000oooooooag.

0000000000 FigsE) 0000000000
0 239km*0, VEIO 5000 (Table 2), Kpfa O Aso-
400, 00000000000000000000.

KpfaD OO 90~150 cm0 00000000 (OO
0-000:25Y3/3) 00000000000 (Figs. 2,
3, 00000000000000000000000
00 @o-00,190;00 000, 199). 0000
0000, 00 4~14emO00000 100 (OO MzP
DO0O0O0O0, 00000000000000. 000
00000000000 KpfaDODODODOOOOOOO
oooooooo.

313 0000200 (NbP2O0)

000, 00000000000000 KpfaOOO
0000000 (MOO0s5~12m) 00000000
000000000000000 (Fig.2). 00000
000, 000000000000000000000
0oooo (o .00, 1985 ODO0000000000
0000 (OOHP,OO -0, 1999 00000000
0ooo (0O -00,2002). 000, HPOOOOO
0ooo0ooOoooo @o -0, 1999 0000, 000
0000O000oo0o0o0o00oO 0000000000
000O0. 00000 MPOOO, OO «0 (1999) OO
000000000, 00000000000 (Fig.
5F), 00000, O0O0HPOOOODOOOOOO
000000, 0000200 (OO NbP2)OOOO0O0
00. HPOOOOO, 00000O0OO0000000O0
00o0oooOo, D0000000000000000
000. 000000000000000000000
0, 80~120em0 000000 100 (OO NbP1) O
000 ATO0O000O0D0OO0O0D000000000O0
oooooo.

314 00000000100 (ACPY)

00000000100 (0O, 1989; 00 ACP1)
0, K-AhOOOOOooOO, 000000000000
000 (Figs.2,3). 00000000000000OOO
00000000000 (A%45800) 000, 00O
00000000 N70 (3,780~3,650 yrs BP) 0 0 0 O
0o0oooo (@o, 1992;00 00, 1997). 0000
0000000oo0o0o0o000ooooooooog (@
0-.0,1995), 0000000000000000O0.
00000000 0000000ooooooooon
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0O (00O, 1989).

4. 0DODOO0OO0O0O0OO

000000000000 0O0Doog, 00000
0000000000000 0000 Y%coooooo
ooooooooo.

00 .00 (1997 000000000000000
000 %0o0o00000000000oooooon
0, ACP100 3,700yrsBPOO DD OOOOO. 00O,
00000000 00000000ooooooooon
00000000 11,000yrs BPOOO “CcOOODODO
Ooooo (@o-0,1997). 000, 00000000
000000D00000000 (Kpfa)OOOOOOO
26,600yrs BPO DD OOO00 (OO « 0, 1997). Aso-
400000000000, 89+7ka0d00 K-ArO O
0000000 (0O -0, 1991, 000000, Kpfa
0000o00o0oo0o000000ooooog, 0000
oooooooo.

000, 00000000000000000000
000, 000000000000 0004d, 0000
000 (AMS) 0000 “cODODODDDOOOO (Table
3. 000 1000000000000 Beta Analytic O
00o0ooOo, 00000 140000000, 0000
000000000000000000000000
0-00000000000000 (NECOO 15SDH-

Table 3.

gooo -0000 -0O0000 -O0O0D0O -0 O

20)00000000. 00, 0000000 *cOoo
ooooo, LibbyDOQOO 55800000, 68C
(Bcsc0H)O0O0O0DO0DO0OO0OODDOODDOOO,
00000000000 (Table3). *cOOOOOOO
020,000 yrs BPO O OO OODOODO O Stuiver et al.
(1998) O, 20,000 yrs BP 00O 0O0OODO Kitagawa and
van der Plicht (1998) OO —0O000O00OOOCOOO. O
000000, *coooooooooog (cal yrs BP)
gogd, ddoogooooooooogoogooogogo
00dddkadO00000. 00, 000000000
goooo, oooooooooOdOg—-000 Elemen-
tar 00000000000 vario ELOOOO, OO -
oooooooooo.

oooo Aso-4DDEIDDEID[IHHDHHEIHDD (A
91500) 0000000000000000 Fig.60
good. ddoodgooooooooogooogoogogo
ooood, 0ogoogoooooooogoooogo
goooofoooooooooooogoogog.
mininnininininininininininininininguininEnEnlni
J0DOo000DO0O000 (Kpfa)OOOOOOOOO
0O (@o-00,19%;,00 000, 1996) 00000
ooood3tka00O0, OO0 -0 (1997) 000000
goooooooooooooon, KpfaODOOOO
gooooooogooogoogooo. gg, ooggo
0o00ooooooooood 32kald, OOOOO0O

Results of AMS 'C dating for buried soils around Aso caldera.

Stratigraphic position ~ Sampling site Depth  C N CN 8¢ Conventional '*C age* Lab code Calibrated age**
m (%) (%) (B3¢/™*C ratio) (yrs BP) (cal yrs BP)
soil below YmS4 A9746 57 050 008 627 -22.8 14,680 + 80 Beta- 116207 17,570
soil below YmS15 ash A9746 9.8 025 0.02 11.64 -22.1 18,120 + 100 Beta- 116206 21,530
soil below Nakadake ash A0101 82 - - - =225 17,840 £ 90 Beta- 164163 21,210
soil above AT ash A0101 86 - - - -22.6 20,830 £ 100 Beta- 164164 24,000
soil below Kpfa A9745 20.5 0.70 0.06 10.97 -18.5 26,730 £+ 260 Beta- 115302 31,000
bottom of blakish soil A0101 11.3 149 0.09 16.21 -20.7 27,700 + 200 JNC- 3933 32,000
soil above ACP3 A9745 257 0.13 0.03 447 -17.7 24,380 + 460 Beta- 115303 28,000
soil above ACP3 A9831 249 028 0.02 1529 -24.0 25,200 + 200 JNC- 3942 30,000
soil below ACP3 A9831 254 021 0.01 16.59 -22.5 20,500 + 150 INC- 3937 24,000
soil below ACP4 A0101 150 0.23 0.02 11.31 -21.9 16,150 = 90 JNC- 3934 19,260
soil below ACP4 A9745 280 023 0.06 3.81 -22.4 26,550 + 250 Beta- 115301 31,000
soil below MzP3 A9831 274 028 0.02 14.10 -22.8 30,000 + 250 JNC- 3938 33,000
soil below MzP3 A0101 150 034 0.03 11.24 -22.5 30,900 + 250 JNC- 3935 34,000
soil above ACP5 A9831 28.5 021 0.01 19.56 -22.8 23,600 + 170 JNC- 3941 26,000
soil below ACPS A9915 92 099 0.06 15.68 -22.8 32,600 + 300 INC- 3947 36,000
soil below ACP5 A9831 31.7 036 0.02 19.54 -22.1 26,300 + 200 JNC- 3940 31,000
soil below ACP6 A0101 18.8 030 0.02 13.02 -20.7 23,800 + 160 JNC- 3936 26,000
soil below MzP4 A9831 36.5 035 0.02 18.88 -22.5 27,900 + 200 JNC- 3939 32,000
soil below Handa pfl A9915 11.6 091 0.07 13.30 -22.9 24,050 + 160 JINC- 3948 28,000
soil below SsP1 A9903 36.3 027 0.01 3043 =222 31,400 + 250 INC- 3944 35,000
soil below SsP1 A9746 292 - - - -20.6 34,590 + 470 Beta- 115304 37,000
soil below SsP2 A9903 36.5 029 0.02 17.04 -22.8 29,800 + 250 INC- 3945 33,000
soil below YmP1 A9746 36.7 0.11 0.02 435 -23.2 22,860 +310 Beta- 115305 25,000
soil below YmP9 A9746 42.7 0.19 0.03 5.64 -21.7 20,350 £ 150 Beta- 117639 24,000

* e ages in the table were analyzed based on the Libby's 'C half life of 5568 years, and calculated using 5°C values.
** calibrated for <20,000 yrs BP by data sets (Stuiver ef al. , 1998) and for >20,000 yrs BP by data sets (Kitagawa and van der Plicht, 1998)
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0
RS
I “;‘ ottbm of black soil layer
! N \mYmS4
i “Nymsts
‘bottom of Nakadake ash
L ! , Kpfa H
* Wpottom of buried black soil layer
— | : N\
é “‘ } H H
Py L e ® )N+ —ACP3 ' ;
o . %@ '\ x+—ACP4/MzP3
o e N :
= T ® '\ X<—ACP5
! . Y IR\ :
N 10 - N % A S R :
£ i : : %‘\ : ; i
s oo % "Xe— ACP6/MzP4
“ : ; ° ,5‘\‘ <«——Hnd
£ L 3 : oo %, X+—SsP1/SsP2
o : AN ;
) LB top of
i LA stratified ash
D ') (90‘ \ : b
L 2R
| AN
— - —_— dae [OM. Of . = - -
15 : ° stratified ash \ YmPg
OgP—»
I : : Aso-4
20 | | | | | | |

0 10 20 30 40 50 60 70 80 90
Eruption age (ka)

Fig 6. Relation between stratigraphic positions of
major tephra layers and their eruption ages at
site A9915. Solid squares show '“C ages recon-
ciled with stratigraphic positions of each tephra.
Ages of K-Ah and AT are given in Machida
and Arai (1978; 1992) and Ikeda et al. (1995),
respectively. Open square marks K-Ar age of
Aso-4 pyroclastic flow deposit (Matsumoto et
al., 1991). Solid circles denote *C ages of
tephra below Kusasenrigahama pumice-fall
deposit (Kpfa); they are incongruous with
stratigraphic relations. Eruption ages of tephra
layers below Kpfa were assumed by average
accumulation rate between Kpfa (31 ka) and
Aso-4 pyroclastic flow deposit (89 ka). Broken
line denotes average accumulation rate of tephra
for about 90,000 years.

0000 -0 (199700000 28,100 yrs BP (O 32
ka) 00000000 O0O0OO0.
000000000000000000000 Fig. 6
00000000, 0000000000 KpfaOOO
00ooooooO, 00000000000, MzP3[O
00000000000 33ka0034ka000 200
0000000000000 00000o0o. 0oa,
ACP4A00000000D000O 19ka00 31ka0 0O

0, ACP40 MzP30 000000000000 00OO
0, 00000000 1,00000000000000
000. D00 ACPSODDOO, O 36~26kad00
0ol1oooooooooo.

00000, KpfaDOODOOOOODOOOOOO
000000000000 D00000d, 0ooooo
00000000, D00D0000000000000
0000000000, 000, 0000000000
000000000 D0000d, 0000000000
00000000000, 000000000000
0, 000000000000 -00-0-00000
000000000000, 000000000000
oooooo.

000, 0000 KpfaDOODODOOOODOOD
(000 636 m;0 32 ka) 0 Aso-4 (00 0 19.48 m; 89
ka) 00000000DOD (DOO0OODOOOO), Kpfa
000000000000 0000000000000
O (Fig. 6). 0D 20000000000009000
0000000 (Fig. 6000)0000000000OO.

00000000000, D00000000oog
0, OgPO0O 80ka, YmP9O O 70ka, YmP5 OO 69
ka, SsP2 00 57ka, SsP1 00 56ka, ACP60 0 52Kka,
ACP500 45ka, ACP40 0 40ka, ACP30 0 39ka [
00, OO0 AT~K-AhOOOODOO NbP200 000
8kaO0OOOOD. 000, Aso-40 OgPODDODOO
ONPODDODO8kaDDOOOOOMO.

000000000, ACP60D0O0ONOODDDOO
000000000000000000 54kad00.
0000000000000, 00000000000
0.00(980)0, 0000000 —-00000000
000100000000 ATO Aso-40000000
000000 35~30ka0 0000, OODOO, OO -
0% 00000000000000000000
0O%CcOO0000 455902990 yrs BPODOOODDOO,
00 -0 @(998)00000000000000000
000000000000 0000 “cooooo
>40,000yrs BPOOODOD. 0000 0 (1998) 0, O
000000000000 D0000000g -0000
0oooo, 80~70ka0000000. 0000000
000000000000, 00 -0 (199%) 000 -
0@1998)000000000000, 00 <0 (1998)
000000000000 D000oo0oog. 000
000000 Aso40000000000000O0O0O
0000000000000 (Fig. 3). Aso-4 0 K-Ar [
00 89kaDDO0O (OO -0, 199D, 00000000
000 80~70ka0 00000000, Aso-4000 1~
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2000000000000 0DOO00DOOOOODO.
gooog, coobooobooobo 2000000
00000 (0000000000 -00000000
080m) 00000000000 «0 (199490000
goboooooooobo, obooooooobooo
gobooooooooboooobo, oboooobooo
goooooooooooog. oooogog, god
goooooooooob soka0DOoooooonO
gooooo.

ooboooobooooo, bboobooboooboo
oooood, ooobooobo0 Aso-400, 2,500 0
g1000oo0oboooboooobooooobooo
goooooooooo.

5. J0000000D000000O00O00000
0000000000000 00000000000
00000000000000ooooooog. 00
0000000oo0o0o00000ooooooog, 00
000000000000000000000000
0. 0000, 0000000000o0o0g, 0000
00o0Ooooooo0ooooooon.

0000000000000 ACPIOOOO, OO0
00000000000000000000 (OO0 -
0,195 0, 00000000000000000, O
ooooOoooooooooooo.

Kpfal, 0000000000000 ODOOOOOO
0000000o000000dO. 000000000
000, D0000000000000000000
0, 000000O0oooOooooo (oo -4,
1982).

00000000 ACP3 (39 ka) 0 ACP5 (45 ka) O
00oooo, 000000000000000000
oooooooooo (0o, 2000 00000000
(00O, 1989). 0000000 (DOOO0O000 ;00 -
00, 1985 00000, 0000000000 Kpfal
000000000000000, 00000000
ACP3000000D00000OODO. DOO0ODO00O0
0000051 +5ka000 K-ArDOOOO0O0OO0O0O
(0o -0, 1991), 00000000000 ACP3O0O
000 (M%ka)0OOODDODODOO0O, 00000000
oooo.

000000 SsP2 (57ka) 0, 00000 OOOOO
00000 (00 -00,1985) 0000000000
000000, 00000 K-ArOOO 46+9ka0 00
(00O -0, 199D, SsP200000000 K-ArOOO
00o0Oooooo0ood. 000, 000000000

gooboooooO0ooooO0OO0oOO (Watanabe and
Katsui, 1976)0 000, SsP2000000000000
go.0o0booobooooooooboooooobog
goooo, sse2000o0ooooooog, oooo
gobooooooooooboooobooooooon.

ooboooobog, boooboooboooboo
goooooo, oboooobooooboo, obooo
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