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Late Holocene repeated rapid coastal uplift in eastern Hokkaido
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Abstract: We present evidence of repeated rapid coastal uplift of eastern Hokkaido in the last 2,800 years.
Seven instances of abrupt uplift, with an average recurrence interval of about 400 years, have been
identified. At the time of each coastal uplift, marsh vegetation colonized uplifted tidal or lake mud flat,
which then subsided in the ensuing centuries, resulting in tidal or lake mud covering peat of the paleo
wetland. A raised storm berm at Bettoga estuary, dating from the seventeenth century, provides
geomorphic evidence of the most recent uplift. Timing of these coastal uplift events is well correlated
with tsunami deposits found in Kiritappu marsh by Nanayama et al. (2000), suggesting recurrence of
unusual earthquakes. Among three possible mechanism of such unusual earthquake: huge interplate event,
deep postseismic dlip and crustal faulting, postseismic dlip at the deeper extension of interplate earthquake

fault seems to be most likely.
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Fig. 1. Location map of the survey sites in eastern Hokkaido. The red circles locate core sites that provide data
on late Holocene relative sea level changes. The rectangles outline more detailed site maps shown in Figs. 3 and 6.
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Fig. 2. Typical contact of mud and peat layers, with two tephra layers. Observed on the
Hichirippu lakeside.
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Fig. 3. Aerial photograph showing Kiritappu marsh. The white circles locate core sites. Core samples for MG-GS1, CK and

SC sites are shown in Fig. 4.
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Fig. 4. Core transect in central Kiritappu Marsh (see Fig. 3). Data in core MG- GS1 from Nanayama et
al. (2000). Cores MG-GS1 and CK show that sand was transported landward because sand deposits
thin landward. In the western most core (SC), no sand is present but that the stratigraphic horizon
equivalent to the base of a sand is the base of a peat, and the peat overlies peaty mud or massive mud.
The correlation of basal sand in more seaward cores (but at least 1,800 m inland) with basal peat in
more landward cores is based on the inference that emergence accompanied deposition of the sand.
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Fig. 6. (Left) Map of Bettoga coastal lowland showing location of modern and raised beach storm berm, and location of core
sites 1, 2, 3 and BT. (Right) Profile across modern beach and lower part of Bettoga lowland showing relative height of the
two storm berms and the raised beaches. The raised beach and raised berm were deposited shortly before eruption of Ko-c2
tephra (A. D. 1694).
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Fig. 7. Three types of earthquakes, modified from Kasahara and Kato (1980/81), that could account for ca. 3 to 5 m of abrupt
tectonic uplift at Hokkaido coast where the subduction zone is at a depth of 75 km. See text for discussion.





