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Geomorphic Environment and Its Implications
for Regionality in Southern Kyushu, Japan

Toshiro Nacgasako®

Tokyo Metropolitan University

In Southern Kyushu, four large rhyolitic calderas and associated stratovolcanoes form an
aligned volcanic front. These caldera landforms, together with voluminous gigantic pyroclastic
flow deposits and multiple tephra-fall deposits, provide characteristic landscape features. The
landforms of Southern Kyushu may be divided into (1) plateaux composed of various
ignimbrites, (2) lowlands where ignimbrite plateaux have been dissected and infilled with allu-
vial deposits, and (3) ignimbrite-free mountains.

In this paper, the geomorphic development of the Kimotsuki River Basin and its extension
into Shibushi Bay, eastern Southern Kyushu, is discussed in terms of changes in what is regarded
broadly as a fluvial system. Since the Last Glacial Maximum, four major developmental stages
are recognized. (1) Before 15 *C ka (lowest sea level): sediment production and transport on
mountain slopes were enhanced Gravel was supplied to streams from mountain slopes and it
was transported to the alluvial lowland, resulting in broad sedimentation. (2) 15—7 “C ka (rising
sea level): Some hillslopes began to be stabilized and the depositional area in the lowland con-
tracted. Most hillslopes were stabilized by 6.5 *C ka and sediment supply from upstream areas
was reduced. (3) 7—35 C ka (maximum sea level): The mid-Holocene transgression resulted in
coastal erosion of the non-welded Aira-lto ignimbrite along the cliffs and sediment production
in coastal zones increased. Moreover, Kikai-Akahoya and Ikeda-Pumice tephras were re-
transported to the lowland, contributing to infilling of the inner bay and lagoons. (4) 5 “C ka
onwards (stable sea level): fluvial deposition became inactive, leading to the widespread deposi-

tion of peat. The past volcanic eruptions affected geomorphic environments discontinuously and
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episodically, lasting for relatively short periods, while they played important roles in sediment
supply. They are thus an abrupt and brief driving force for landform evolution.

In the second half of the paper, I discuss differences of temporal and spacial scales between
human beings and volcanoes, and compare the relative significance of stratovolcanoes versus
caldera volcanoes and ignimbrite plateaux. The more frequently active stratovolcanoes, which
are also, for us, more moderate and familiar in size, are more important for human connections.
Some case studies of human-volcano relationships are introduced with respect to (1) Sakurajima
volcano, which has erupted ash repeatedly since AD 1955, (2) Nakanoshima volcano on Tokara
Islands, and (3) Shirasu plateaux, which cover over half the area of Southern Kyushu. They can
be divided into two categories: volcanic disaster / human adaptation to volcano, and benefits of
volcano / ‘symbiosis’ between human and volcano. The perception of volcanoes as integration
to fine beauty of the landscape is considered to have its origins in ancient religious reverence for
mountains in Japan, and to have persisted for a long time. In conclusion, I present a hypothesis
from a climate-philosophical point of view that the symbolism of stratovolcanoes and the acces-
sibility to maritime transfer forms the fundamental basis of ‘power of place’ in Southemn

Kyushu.

Keywords: Southern Kyushu, volcanic region, Shirasu, tephra, geomorphic environment, human-

volcano relationship
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Fig. 1 Distribution of Aira-Ito pyroclastic deposit and its general basal topography (after

Yokoyama, 1972: by courtesy of the author)
Contours are drawn by eliminating valleys less than 1 km in width on the 1: 200,000 physiographic map.

Contours interval is 100 m. H: Hitoyoshi, M: Miyazaki, K: Kagoshima, C: Center of Aira Caldera
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Fig. 2 Schematic stratigraphy of tephra layers from Sakurajima volcano (after Okuno, 1997: by
courtesy of the author)
Eruption age is inferred from “C dates as well as the tephra-stratigraphy. Calendar dates are certified by his-
torical documents.
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Fig. 3 Geomorphological map of the Kimotsuki River Basin
I : Based on Digital Map 50 m Grid (Elevation) (Geographical Survey Institute, 1997),
II': Landform classification of the Kimotsuki Lowland (afier Nagasako ef al., 1999a)
a: mountains and hills, b: upland, c: barrier, d: SDI sand dune, e: SD2 sand dune, f: SD3 sand dune, g: SD4
sand dune, h: SDS sand dune, i: natural levee, j: former river channel, k: backmarsh, swale and valley bottom,
1: location of borchole sample, OtB: Otsuka Barricr, YkB: Yokosc Barricr, SiB: Shibushi Barricr
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Fig. 4 Longitudinal profile of alluvial deposits along the Kimotsuki L.owland and Shibushi Bay
(after Nagasako ef al., in preparation)
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Fig. 6 Isopach map of the Ikeda-Pumice (after Nagasako ef al., in preparation)
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Fig. 7 Columnar sections of surface deposits on the Kimotsuki Lowland (after Nagasako ef al., 1999a)
a: humic soil, b: sand, c: silt, d: peat, e: pumice, f: scoria
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author)



Fig. 10 Distribution of ‘Our local fuji’ in Japan (after Suwa, 1992: by courtesy of the publishers)
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