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Shallow seismic reflection survey at Ikinomatsubara area, Fukuoka City
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Naomi Kano' and Kazuo Yamaguchi'

" HUED RS SRAFZEERFY  (AIST Geological Survey of Japan. Institute of Geology and Geoinformation)

Abstract: We conducted high-resolution shallow seismic reflection surveys at Ikinomatsubara area,
Fukuoka City, to image shallow basement structure. Two about 600m-long S-wave seismic lines were set
along the coastal line. One is in pine tree forest and the other is just outside the forest and about 20m
from the coastal line. The distance between the two lines is about 50m. As a result, CMP stacked
sections profiled several continuous reflection events at the near surface including the one from the
basement top. They also profiled events at the locations that correspond to the fault in the geological
map. The drilled core data obtained at GS-IKM-1 site, which is just at the north-east end of the line 1,
suggest that two strong reflections can be expected from the two layer boundaries (8m and 20m in depth).
Two reflections in the seismic depth section have a good correlation to them with about 2m difference in
depth. The top of the basement is relatively smooth and does not show any fault related structural change.
But two slanted events may be related to the fault location. We need refraction analysis and surface wave
analysis to determine the basement characteristics.
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Table 1 Survey parameters.

S-wave Linel

S-wave Line2

Surface-wave Line2

Source Plank striking by | Plank striking by | Big wood hammer
wood hammer wood hammer

Shot points 599shot points 553 shot points | 614 shot points

Detector Stations | 600 stations 553 stations 611 stations

Record length 2s 2s

Shot Interval I m Im

Detector GS-20DM (Geospace Technologies) L-15B (Mark Products)

Natural Frequency | 28 Hz 4.5Hz

Detector interval 1 m 1 m

Spread Split-Spread shooting End-on shooting

Offset -48 — 48m 3-50m

Recording System
Sampling interval
No. of channels

DSS-12 (Suncoh)
0.5 ms
96

DSS-12 (Suncoh)
0.5 ms
48

Table 1 The basic specification of the survey.
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Fig. 1 Location map.
The numbers beside the survey lines are SP/RP number. Two boring locations are also shown.
a) The general map.
The geological map Fukuoka (1:50,000)(Karakida et.al., 1994) is used as a base map.
b) The enlarged map. Numbers on the survey lines are shot/receiver station number.

The numerical topological map (Fukuoka) is used as a base map. The boring locations is also shown. The location of
Iki-Fault is added.
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Fig. 2 S-wave source.
a) Usual case, b) The case when pine tree’s branch is covering the survey line.

MM ZRE.
Fig. 3 Receivers.
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Pre-processing
Edit
Position Information
Gain Recovery

Surface Consistent Deconvolution Filter

Band-pass Filter
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Statics Correction

A 4
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CMP Sort
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NMO
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Velocity Analysis
Stacking velocity

Amplitude Balance
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CMP Stack
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Fig. 4 Processing flow chart.

Stacked Section
Migrated Section
Depth Section
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Fig. 5 Examples of shot gather of Line 1.
Shot gathers in 100m interval. From top to bottom: (a)After vertical stack, (b)After amplitude correction, filtering and
static correction, (c)After mute, (d)After NMO correction.
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%6 Line2 0¥ 5% AT
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Fig. 6 Examples of shot gather of Line 2.
The same as Fig. 5.
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%5 714 Linel OS2 SFLEKH].
100m MR OZIRALEOBIZ R, Eb () BEESHROLE, (b) REMHE - 7 ¢ L2 —08H -
MHIE®, () I=— %, (d) NMO MIERDLERTH 5.
Fig. 7 Examples of receiver gather of Line 1.
Receiver gathers in 100m interval. From top to bottom: (a)After vertical stack, (b)After amplitude correction, filtering
and static correction, (c)After mute, (d)After NMO correction.
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Fig. 8 Examples of receiver gather of Line 2.
The same as Fig. 8.
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Fig. 17 Enlarged interpreted depth section of Linel.

Boring data : modified from Mizuno et. al. (2011).
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Fig. 18 Interpreted depth section of Linel by scaled stacking velocity and enlarged interpreted depth
section.
b) Enlarged interpreted depth section. Boring data : modified from Mizuno et. al. (2011).
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