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Physical Geographical Investigation around Waterfront Archaeological Sites:
Development and Process with Seismic Events during Jomon-Yayoi Era in Alluvial Lowland

of Northwestern Kyoto Basin

by
Ryo Nakatsuka

Excavations of archaeological sites reveal traces of human activity and also offer insights into changes in the
natural environment surrounding such sites. This article considers the topographical formation process of
archaeological sites and information on human activity and seismic events from a physical geographical
perspective. The study began when seismic traces left in archaeological sites were collected in 1997. Seismic
liquefication events from the Jomon to medieval era were extracted. Subsequently, archaeological dating material
and developments in scientific dating methods such as radiocarbon dating made it possible to date seismic events
more precisely. Meanwhile, in recent years, it has been suggested that the results of calendar year calibration,
which involves replacing chronological value with calendar dating, tend to have a retroactive effect on
archaeological dating. This essential issue must be addressed in order to date topographical formation processes.
In view of this issue, this article provides an example of a method for modifying and reconstructing the calendar
year calibration value (calBP) from a cross-dating approach, and describes the relationship between changes in
inland basin alluvial lowlands and seismic events. The site under analysis is the alluvial lowland of the
Northwestern Kyoto Basin, specifically, the abandoned channel area of the Katsura River, on which material has
been accumulated through excavations in the ancient capital of Nagaokakyo, and the Ko-Terado River Basin, the
formation of which seems to have been connected to changes in the depositional/base level of the basin.

The results were as follows. 1) An overview was provided of the aggradation and dissection change
patterns of the alluvial lowland surface from approximately 5000 years ago, especially after the Jomon era
(3500yB.P.) to the Kofun era (1500yB.P.), based mainly on the stratigraphic age of the channel topography.
Seven periods of datum level decline were extracted. Rapid chronological-stratigraphic elevation was observed
around the mid Yayoi era (2200-2120yB.P.). After that period to around the late Yayoi era (1900yB.P.), there
seems to have been a tendency of water level elevation that caused the potential of liquefication and seismic
liquefication to become larger. 2) Of the events E1 (late Jomon period) to E5 (end of the medieval period) of
the seismic event model (1997), the calendar years of E1 and E2 (mid to latter Yayoi period), events which are
included in the scope of the present study of topographical formation processes, were examined. Event E2 was
divided into E2a and E2b on the basis of the latest findings. The chronological ranges of E1:2760calBPc.a.-
2780calB.P, E2a:2230calB.P. or 2110calB.P., and E2b:1922calBP-1857calBP were estimated. Furthermore, it
was pointed out that two seismic events and fault activity in the fault system of the western margin of the
basin may have occurred prior to event E1. 3) The Ujigawa Fault, which extends across the central Kyoto
Basin, was recently discovered. Surveys have suggested that the most recent fault activity occurred after circa
3100calBP. Chronologically, this suggests a connection with event E2, but the stratigraphic disturbance and

chronological reversal in the floor beneath the Ujigawa Fault are close to seismic event E2b.
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