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110 — Abstract —

Terrace Landforms of the Eastern Part of Hakodate Plain,
Hokkaido: Tectonic Geomorphological Interpretations
of Their Fault-related Displacements

Yosumpa Hidetsugu

Japanese islands are located at the junction of four-plates boundaries. Except for a part of Kyushu
islands, most part of Japanese islands are placed in a compressional field from a view of plate tecton-
ics theory. Subduction of oceanic plates produce such conditions, leading the crustal deformations
and rupturing. In particular, the crustal rupturing causes numerous faults whose activities trigger
the earthquakes. Magnitude of these earthquakes is comparatively smaﬂer than that of earthquakes
occurred at plate boundaries in the subduction zone. However, inland faultings sometimes cause
severe damages to urban areas. This study, based on the abovementioned background, investigated
the topographic features of the east part of Hakodate Plain, Hokkaido of Japan, and tried to interpret
them from a viewpoint of tectonic geomorphology. l

At first, the author summarized the results of geomorphic researches previously accomplished
in the study area. Secondly, topographical maps and aerial photographs were interpreted and utilized
in order to illustrate the detailed morphological features there. Thirdly, repeated field surveys were
carried out. The results obtained by this research are briefly shown as follows.

It has been discovered some clear geomorphic evidences of fault activities in the eastern part of
Hakodate Plain in the late Quaternary, such as the systematic left-lateral offsets (displacements of
ca. 200 m without noticeable vertical component) of river valleys dissecting the Middle-Pleistocene
terraces. These indicate the existence of an unreported fault, possibly active even now, even though
the exact fault activity is not clear. The observed tectonic landforms are laid out in a geometric line
elongated from northwest to southeast (N40-50W), which is consistent with the regional tectonic
field condition. Fault outcrops were also found to support the lateral faulting with a minor vertical
displacement. The exact age of the Middle-Pleistocene marine terraces are unspecified mainly because
of the lack of markers for direct dating. However, sequential developments of a number of terrac-
es along the coast, including tephra-dated Late-Pleistocene marine terrace (MIS5e), and elevated
shorelines strongly suggest that they were derived from marine terraces with the formation age of
MISI1.

And under the bold assumption that faulting is continued till now, the mean slip rate are calcu-
lated to ca. 0.5 mm/y by simple arithmetic. Even though the exact length and segmentation of the
fault line are not sure, the linearly arranged fault topography assigns whole fault line(s) trace to be
20 km-long. Thus, seismic magnitude may become 7.0 at maximum, when the fault actually moves
and causes earthquakes. At the same time, the total amount of slip (net slip) may become 1.6 m per
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a maximum magnitude of earthquake, resulting the recurrence interval of ca. 3400 years.

The strike-slip faults are generally more difficult to be specified than the dip-slip faults when
they have relatively smaller activities. Nonetheless, older geomorphic markers, such as the middle
Pleistocene terraces in the Hakodate Plain, enabled us to identify there the systematic landforms
possibly deformed by fault activities. For addressing more reliable documentations, further investi-
gations will be requested.
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