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Holocene emerged shoreline topography along the western coast of the Yahiko

Mountains and Budo Mountains, Niigata district, central Japan.
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Abstract: We investigated the Holocene emerged shoreline topography along the western coast of the
Yahiko Mountains and Budo Mountains, and described some active fault outcrops near the Budo
Mountains. The Yahiko Mountains are located in the uplift side of the Kakuda-Yahiko fault, and its
western margin faces to the Japan Sea. Although no distinct Pleistocene marine terrace is recognizable,
four or five levels of Holocene former shoreline topography such as wave-cut-notches and -benches are
identified along the sea side of the Yahiko Mountains. The heights of them are 1.25+0.25 m, 2.45+0.45 m,
4.2540.25 m, 5.5£0.3 m and 8.0 m above recent mean tide level. The highest level is caught at only one
site, but the other levels can be found at several sites. Archaeological salt works site dated to be 11" to
14" century was revealed, and it overlies on the beach sand. This may suggest that an uplift event
occurred at after 11" century, however, we could not make clear relationships between the former
shoreline topography and uplifted salt work site. Although several levels of Pleistocene and Holocene
marine terraces have been developed along the Budo Mountains, no distinct active faults can be
identified off the mountains. Emerged wave-cut-notches and -benches were found out at many sites along
the coast of these mountains, but their height seems to have no regularity, and cannot be divided into any
group because of lack of dating samples such as sessile organisms. We discovered active fault outcrops
which indicate cumulative reverse western dipping slip since the later Middle Pleistocene at the south
extension of the Budo Mountains. This late Quaternary fault (the Gagyuzan fault) has only 3 km in
length, but its northward extension appears to be continuous to the eastern margin of the Budo
Mountains.

Keywords: former shoreline, wave-cut-notch, wave-cut-bench, emerged shoreline topography, Holocene,
uplift, active fault
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Fig. 1 Topographic features and distribution of active faults around the Echigo
Plain. Graduated coloring and shade DEM is based on the Digital Map 10 m
Grid (Elevation) made by Geospatial Information Authority of Japan. Two
rectangular frames are study areas.
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Fig. 2 Topographic features and heights of the former coast lines around the Yahiko
Mountains. Graduated coloring and shade DEM is based on the Digital Map 10 m
Grid (Elevation) made by Geospatial Information Authority of Japan. Numbers
indicate height of the former coast lines in meters above recent mean tide level. (n)
means wave cut notch, and (b) means wave cut bench.
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Fig. 5 Close-up photo of C Formation. Charcoal fragments, potteries and bone fragments yield densely in humic soil layers.
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Fig. 6 Bioturbation in C Formation.
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Fig. 7 Topographic features and heights of the former coast lines around the Budo
Mountains. Graduated coloring and shade DEM is based on the Digital Map 10
m Grid (Elevation) made by Geospatial Information Authority of Japan. Numbers
indicate height of the former coast lines in meters above recent mean tide level. (n)
means wave cut notch, and (b) means wave cut bench.
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Fig. 8 Shore parallel plot of the height of emerged shoreline topography along the western coast of the Budo Mountains.
Height of emerged shoreline topography is randomly distributed, and no apparent regularity is identified.
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Fig. 9 Outcrops of Late Quaternary faulting by the Gagyuzan fault, southern extension of the Budo Mountains. A:
High-angle normal fault bound between the Pliocene Kuwae Formation and the Middle Pleistocene Tsubone
Formation, and Higher terrace deposits Kamisukebuchi Formation that overlies unconformably on the Tsubone
Formation. Location of outcrop is shown as Loc. 1 in Fig.7. B: Low-angle reverse deforming Higher terrace
deposits. Location of outcrop is shown as Loc.2 in Fig.7.
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