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Northern Part of Aso Caldera, Japan
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Abstract

Holocene environmental changes and vegetation history are constructed using phytolith and
macroscopic-charcoal analyses of a 23-m-deep drilling core obtained at the Senchomuta marsh in
Asodani Valley, northern part of Aso caldera, SW Japan. An intra-caldera lake existed in the
Asodani Valley prior to approximately 9 cal ka (calibrated *C age). Multiple large flood events
occurred during the period 8.9-8.1 cal ka and emplaced thick sandy deposits in the valley basin.
Thereafter, the center of the Asodani Valley (northern part of caldera floor) changed to swampy
and fluvial environments. Sasa (cool-temperature dwarf bamboo) grasslands and/or forests
with understory Sasa covered slopes of the Asodani Valley basin between 11 and 9 cal ka. Sasa
phytoliths significantly increased at ca. 7.3-6.5 cal ka, but thereafter decreased. Miscanthus
(Japanese pampas grass) grasslands existed continuously on the slopes. Macroscopic-charcoal
particles were abundant during the last 6000 years, and the peak (6.1 cal ka) amount of
charcoal particles is consistent with that of Miscanthus phytoliths. This indicates that the
existence of Miscanthus grassland might be related to fire events. Inside the Asodani Valley,
Phragmites (reed) became established continuously along the shore of the intra-caldera lake
(prior to ca. 9 cal ka) and in subsequent marshes. Gramineae phytoliths were detected
predominately through all horizons of the drilling core, whereas a small amount of arboreal
phytolith was observed at most horizons. We, therefore, believe that forests existed on steep
slopes such as the caldera wall where human impacts were small, although Sasa and
Miscanthus grasslands were maintained by human activity outside Aso caldera.
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Fig. 1 Location of Senchomuta drilling site in Asodani Valley, northern part of Aso caldera. Part of “Bochu” 1:25000
topographic map published by the Geographical Survey Institute was used. Longitude and latitude are
shown as WGS84. Solid triangle indicates location of pollen analysis by Iwauchi and Hase (1992).
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Fig. 2 Southern view of Senchomuta marsh in the northern part of Aso caldera, showing the drilling site.
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Stratigraphy of the drilling core and vertical variations in grain size, carbon content, phytolith concentration
and amount of macroscopic charcoal particles. Grain-size compositions were determined by laser light
scattering under wet dispersion conditions, using Malvern Instruments Mastersizer S. The age (calibrated
1C dates) of Kikai Akahoya tephra (K-Ah) is from Okuno (2002).



£ 1 MEEATHEER=Y ¥ 7 a7 hofoh s X OHERTY O IN5E & 4C 47 A 5E # 5.

Table 1 Results of AMS “C age determinations for charcoal and organic sediments included in the Senchomuta

drilling core, Asodani Valley.

Sampling Sample 4C age* 0C  Conventional *C age™** Lab code Calibrated result***
depth (yrs BP) (%0) (yrs BP) (20:95% probability)
4.69 m charcoal 5,390+50 —31.3 5,290 =50 Beta-248317 6,200-5,930 cal BP

12.25m  organic sediment 7,930+60 —22.3 7,970 =60 Beta-246468 9,010-8,610 cal BP
22.97m  organic sediment 10,000 40 —24.5 10,010 £40 Beta-247887 11,710-11,300 cal BP

*14C ages were analyzed based on the Libby's C half life of 5,568 years.

**Conventional *C ages were calculated using 0'*C values.

***Using the program (Talma and Vogel, 1993) based on the IntCal04 calibration database (Reimer et al., 2004).

Age (cal yrs BP)
0 2000 4000 6000 8000 10000 12000

0 N T T T T T T T T T T
L v
\
N
\\
\
A
\
N
\
N ~<—— 6180-5990 cal BP
5F . (Beta-248317)
N
N
\ +—K-Ah
AN (7300 cal BP)
—_— N
E R
w2
3 N
- )
g 10 (AN
SN
2 2
£ 2
) %,\\ «+—8990-8700,
= ’0'9\\ 8670-8650
_E N cal BP
o8 ® N (Beta-246468)
a) @ N
Q15 N
L 20
\
=\
\
\
\
N
\
\
\
\
20 AN
\
\
\
\
11610-11350 cal BP _»
(Beta-247887) N\

4 K=V rr7a7oRpkLEfolk KER
EIEEEMR T, 0~ 4.69m %, 469 ~6.54m
R, 6.67 ~12.25m {#, 12.25 ~2297TmiE &
¥V b~HitEofEELZ ZLZN—E
EIRELTCaTEFRoEREHE L. BH
1358 22 11,000 4F 18] o -39 HE R HE 2 R 5.

Fig. 4. The relationship between age and depth of
Senchomuta drilling core from Asodani Valley. All
ages in the figure are calibrated “C ages. Ages
were assumed from average accumulation rates
of silty to clayey layers at 0-4.69 m, 4.69-6.54 m,
6.67-12.25 m and 12.25-22.97 m depth. Dashed
line denotes average accumulation rate of lake
and fluvial sediments in the last 11 cal ka.
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Fig.5 Micro-photographs of the phytolith morphotypes distinguished in this study.
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