Wik — 2 U AV SR, Brisin Rk, BdrsE R Ss-2, 2011

HRTEHEEE, Al - REHE

B~y BEAERIC & SEMBIE & T 0IEEE T

Deformation structure and its activity of the Kakuda-Yahiko Fault to Yotsugoya-

=

=

MmEH' - MIEE- AT &' -

Yoshinori Miyachi',
Tomio Inazaki',

oki anticline, western margin of the Echigo Plain, central Japan.

=H - REEFIR - FREEL - EERTS
KEFES ' - #J:ﬁi% L RBHET - ARTE

W

, Toshimichi Nakanishi®,
Kyoko Kagohara®, Taku Komatsubara', Kiyohide Mizuno', Takahiko Inoue',

Atsushi Urabe’, Susumu Tanabe', Satoshi Yasui’

Atsuko Amano' and Yukinobu Okamura’

" ML R ERAFZE R (AIST, Geological Survey of Japan, Institute of Geology and Geoinformation)
PHB R GCERE Y 2 — (Recearch Center for Natural Hazards and Disaster Recovery, Niigata University)
P A A (Co., Ltd. Koka)
CHEEREEIRE R (KIGAM), JtHUE S #2255 (Korea Institute of Geoscience and Minereal Resources)
CIGWE - HIEMTIE  # — (AIST, Geological Survey of Japan, Active Fault and Earthquake Research Center)

Abstract: The western margin of the Echigo Plain is bounded by the Nagaoka-Heiya-Seien Fault zone
which has high vertical slip rate exceeding 1 mm/yr, but its deformation structure and activity have been
known little because of thick sedimentary cover of Holocene sediments. To clarify the fault activity,
sediment cores at 9 sites were drilled in the Echigo plain and at two sites in the offshore area. In addition
high-resolution seismic profiling surveys were conducted in offshore and onland areas. Drilling for
sediment sampling were conducted at two sites along the coastal line (GS-NIF and GS-NIK), three near
the Akatsuka area (GS-KNM, GS-NAK and GS-SGT), two near Takeno area (GS-NMD and GS-NTN)
and two in the offshore area (off Yotsugoya and Agano river), and sedimentary facies analyses, diatom
assemblage analyses, and radiocarbon ages measurements of the sediments samples were conducted.
High-resolution shallow seismic reflection data were obtained using Land Streamer at the three areas
along the fault zone on the Echigo plain and using boomer source and multi-channel system in the
offshore area. Based on the drilling core analysis, we estimated that average vertical-slip rate of the fault
of this region is 3.0 to 4.0 mm/yr on land and about 1.5-3mm/yr offshore. The recurrence of fault slip was
inferred to be ca. 1 kyr. The seismic reflection profile shows that the fault separate into several subfaults
in the fault zone, and the vertical-slip rate of the main fault in the seismic reflection line (GS-AK-SLS) is
estimated to be 1.0mm/yr, and that of subfault is to be 0.4mm/yr. It shows the vertical-slip should occur
on the other concealed faults. In contrast, 500-1000 m wide flexure has developed in the offshore area.

Keywords: active fault, Kakuda-Yahiko Fault, Yotsugoya-oki anticline, seismic reflection profile,
sediment core, Echigo plain, Holocene
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Fig. 1 Geology and geomorphology in the Echigo Plain. Geologic map from Wakita et al. ed. (2009). Shaded relief map is constructed
using a 50-m digital elevation model published by Geographical Survey Institute. Blue line: the base of “Chuseki-so” from
Miyachi et al. (2011a) and Funabiki e al. (2011), brown line: high-resolution seismic profile using boomer source and
multichannel system (Inoue ef al., 2011), green line: shallow seismic reflection profile (Yamaguchi et al., 2009; Kagohara et al.,
2011), purple line: very shallow seismic reflection profile using the land streamer system (Miyachi et al., 2011b; Inazaki et al.,
2011; Urabe et al., 2011), red circle: borehole of this project. Contour map shows the base of “Chuseki-so” are steeply dipping
toward east at west extent of the Echigo Plain, and extending from land to the sea.
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Fig. 2 Map showing the borehole locations and seismic cross-section. Latitude and Longitude in the map refer to Tokyo
datum. Red circle and line; observations in FY 2009, orange circle and line: observations in FY2008, blue circle and
line: observations before FY2008. Modified from 1/25000-scal map of Geographical Survey Institute of Japan, [Niigata
Nanbu] [Uchino] [Shirone] [Maki] [Kakudayama] [Yashiroda] [Echigo-yoshioka] [Yahiko].
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Fig. 5 Correlation of cores across the Kakuda-Yahiko fault, based on the sedimentary facies and radiocarbon ages
from Miyachi et al. (2009), Nakanishi et al. (2010a). Blue text showing C14 dating ages. Blue lines imply the
synchronous line correlated with pumice layer (6.0-5.1 cal kyr BP) and ravinement surface (9.4-8.2 cal kyr BP).
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Fig. 8 Diagram shows the earthquake events of each drilling area, according to the minor transgression
and/or rapid sedimentation. See Fig. 2 for drilling site locations.
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