WEF SR G2 > X —idti No.54, PRk 21 FEINFEOE - FER-ESEIeRs, p.153-166, 2010

w3 RRERCBHENGEER I & 2 Bl ARSI BT %
R T 2P VA DB ZIERNSE A A—2 0 T
Imaging of the near-surface deformation structure caused by recent activities

in the western marginal fault of the Echigo Plain, Akatsuka district, Niigata
City, by means of high-resolution seismic reflection surveying.

e 6 LTS N W SO )2 S e o
Inazaki Tomio', Miyachi Yoshinori’, Urabe Atsushi’ and Kagohara Kyoko®

Abstract: We conducted high-resolution shallow seismic reflection surveying using Land Streamer at Akatsuka, Nishi Ward,
Niigata City to image on- and off-fault deformation structure in a faulted zone. Newly assembled P- and S-wave type Land
Streamers were adopted for the survey purposed to delineate paleoseismic deformation events caused by recent activities
of the western marginal fault of Echigo Plain, Niigata Prefecture. A 1.6 km-long seismic line, and a 900 m-long line were
deployed to obtain P- and S-wave seismic profiles respectively at the site. As a result, CMP stacked migrated sections clearly
profiled off-fault primary faultings in addition to the major on-fault flexure structure at the near surface down to 200 m in
depth. Correlation of seismic profiles with the drilled core and logging data obtained at GS_NAKI1 site enabled to distinguish

the recent paleoseismic events and to assess their ages and recurrence intervals.
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Keywords: Western marginal fault of the Echigo Plain, Active fault, High-resolution seismic reflection survey,

Land Streamer, Logging
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Fig.2  Map showing two survey lines; GS_AK PLS and GS_AK_SLS deployed in this study, existing survey lines, and
drill sites at Akatsuka site, Niigata City. A 1/25000 scale digital map “Maki” issued by GSI is used as the base

map.
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Table 1 Field parameters for the Land Streamer reflection surveys.

Line GS_AK_PLS GS_AK_SLS
Parameters
Survey Length 1600 m 920 m
Land Streamer Tool
No. of Channels 144 120
Natural Frequency 40 Hz 14 Hz
No. of Elements 4 2
Channel Spacing 1m 50 cm
Streamer Length 150 m 65m
Source
Source Type Mini Impactor Air Hammer
Vertical Stack 2-8 2-16
Shot Interval 2m Tm
No. of Shotpoints 795 902
Recording System
Instrument DAS-1 DAS-1
Recording Length 1 sec 1sec
Sampling Rate 025ms 0.5ms

3 PWHRERZ >~ R A MY —<—B X UEH.

Fig.3 A photo showing the P-wave type Land Streamer and an impactor source.

54 SWIRAMZ >~ FA MY —~ — K.

Fig.4  Anillustration of the S-wave type Land Streamer deployed in this survey.
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Processing flow for high-resolution seismic reflection survey data.
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Fig.6 A stacked time section along the GS_AK PLS line.
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Synthetic log profile of GS_NAKI. Left to right; Lithofacies column with *C dating data, S- and P-wave velocity

profiles, susceptibility, total magnetic field intensity, apparent resistivity, and temperature logging profiles.
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Table 2 Deployed logging methods, tools and measured variables.

Logging Method Tool Measured Variable
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Downhole P/S DH-5 Hydrophone Array Vp, (Vs)
Borehole Pick3315 Vs
Combination BMP-04 Resistivity, Temperature, Tilt
Susceptibility, Magnetic Field
Caliper B3C-01 Borehole Diameter
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Fig.9 Correlation of the downhole P- and S-wave records with the lithofacies and caliper log profile. Left to right;
Lithofacies column of GS_ NAKI1, Downhole P-wave record obtained using a hydrophone array tool, Caliper log
profile, and downhole S-wave traveltimes determined from three different dataset.
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Fig.10  An interpreted depth section along the GS_AK_SLS line. Note that deformation structure in the off-fault zone is

clearly delineated.
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Fig.11 A cumulative deformation curve caused by the activities of a frontal fault FF2. The average deformation rate for
FF2 is estimated in range of 0.4 mm/yr from the curve.
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