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1. Introduction

In Monsoon Asia, including Japan, population and infrastructure concentrate in alluvial
lowlands. which are vulnerable to natural hazards such as floods, earthquake, storm surge. They
have been developed by rivers under the influence of sea—level changes and climate changes.
These changes could leave geological and geomorphological records in the alluvium. Clarification
of geomorphic development of coastal alluvial lowlands is necessary to utilize them sustainably
and to predict future fluvial environmental changes.

In the coastal area of Kanto plain, a lot of researches revealed structures of the latest
Pleistocene—Holocene incised valley fills and geomorphic developments in response to the
abrupt sea—level rise named as Jomon transgression since the Last Glacial Maximum. In contrast,
inlands where marine area didn’t reach have not been adequately studied. It is necessary to
understand how river systems and sea—level changes influence geomorphic evolution because
river systems is one of the most dominant factors controlling landform evolutions and function in
whole drainage.

The purpose of this study is to clarify stratigraphy of the valley fills and geomorphic
development in the upper and middle part of the Arakawa and the Menuma Lowland, central
Kanto Plain, by concurrent sea level change and fluvial processes based on analysis of boring
cores and borehole log data.

2. Methods

The incised valley fills were divided from facies analysis of core sediments drilled in the upper
part of the Arakawa Lowland. Next, geomorphic—geological profiles were made by using more than
1500 borehole log data to clarify continuity of the valley fills and their basal landforms from up to
downstream.

3. Results and Discussion

The valley fills are divided into G,u (gravel), S;l; (mainly sand), S;l, (mainly silt), S;m (mainly
sand), and S,u (mainly silt) in ascending order. Below the Lowland, three buried terrace
surfaces (I ") and a buried incised valley are distributed descending order. Geomorphic
development in study area is as follows;

a) the Latest Pleistocene: Buried terraces I to III were formed associated with sea—level fall.
At around 20000yBP, the Last Glacial Maximum, paleo Ara and Tone River incised deep valley
along the Arakawa Lowland and the Menuma Lowland because of the abrupt fall of sea—level

(Fig.1a), and G,u was deposited at the bottom of the valley as basal gravels.



b) the Latest Pleistocene to the Holocene: After ca.15000yBP, sea—level began to rise and
coastal area was submerged because of marine transgression. In the Arakawa Lowland,
sedimentary environment changed into flood plain (Fig.1b) and sand and silt (S,l;) deposited. In
the Menuma Lowland, gravel continued to deposit.

¢) the Early Holocene: Inner bay extended into the middle part of the Arakawa Lowland because
of rapid sea-level rise (Fig.1c). Flood plain retreated to the Menuma Lowland and S, was
deposited corresponded with the marine transgression, while the Kumagaya Fan slightly reduced
its area.

d) the Middle Holocene: The Kumagaya Fan progradated and became almost present size around
ca. 5000yBP and coarse sediments (S;m) deposited (Fig.1d). Around the same time, the Tone and
the Ara River sometimes changed their river courses from the upper part of the Arakawa Lowland
to the Kazo Lowland, probably due to rapid accumulation of S;m. In the middle part of Arakawa
Lowland where tributaries from the Kanto Mountains joined and supplied much sediment
regression started at ca. 7000yBP, which probably the timing of transgression—regression change
is earlier than average.

e) the Late Holocene: ca.4000~2000yBP, the Tone River flew to the Kazo Lowland and didn’t
flow through the Arakawa Lowland(Fig.1e). Thus, the amount of sediment supply to the Arakawa

Lowland decreased and S,u deposited.

This study clarified that geomorphic development in the Arakawa and the Menuma Lowland
have been influenced by concurrent sea—level changes and fluvial processes of both the Tone

and the Ara River since the Last Glacial Maximum.
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Fig. 1 Paleogeographic maps of the upper and middle of the Arakawa Lowland and the Menuma Lowland
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