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Shallow (to 1 km in depth) subsurface structure revealed by reprocessing of
seismic reflection survey data in the Musashino Plateau in the Tokyo area,
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Abstract: The Musashino Plateau is located in the center of the Tokyo metropolitan area in the Kanto
Plain. Plio-Pleistocene whose thickness exceeds 1 km is distributed in and around the plateau. Seismic
surveys (to 5 km in depth) were carried out by the Tokyo Metropolitan Government along some survey
lines across the Tokyo metropolitan area to recognize the structure of the top of the basement in the past
research. We reprocessed one of the seismic reflection survey data to reveal the shallow (to 1 km in
depth) subsurface structure. The survey line crosses the Musashino Plateau from north to south, and the
length of the line is about 20 km. The standard shot point interval is 150 m, and the standard receiver
spacing is 25 m. In the northern and middle part of the seismic section obtained by the reprocessing,
stronger reflectors are detected above the top of the Kita-tama Formation in the Kazusa Group, while
weaker reflectors are detected beneath that. Reflectors interpreted as some synclines and flexures are

detected in the section.
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Table 1. Data acquisition parameters of the Tokyo-H16 seismic line

(Tokyo Metropolitan Government, 2004).

Source parameters
Seismic source Y-2400
(Industrial Vehicles International, Inc.)
HEMI-50
(Industrial Vehicles International, Inc.)

No. of vibrators 2o0r4
Vibrator interval 125m
No. of shot points 152
Shot interval 150 m
Sweep length 16s
No. of sweep / SP 5-20
Sweep frequency 8-50 Hz
Drive level 10-90 %

Receiver parameters

Receiver

No. of receiver points
Receiver interval

Spread
Length

Recording parameters
Instruments

Sampling intervals
Recording length
No. of channels
Data format

SM-7, SM-24 Geophone (SENSOR)
(Natural frequency: 10 Hz)

(3 strings / 1 receiver point)
932 (No. of dead loc.: 48)
25m
22.075 km (fix)

22.075 km

GDAPS-4A (JGI, Inc.)
MS-2000D (JGI Inc.)
4 ms
8s
400 (standard)
SEG-Y

H2&K., T HHLEIZHWEER T A,
Table 2. Data reprocessing parameters applied in this study.

Geometry setting
Refraction statics

Gain control
Bandpass filter
CMP sort
Velocity analysis

Residual statics

NMO correction
Migration

Processing datum: 100 m
Enhanced generalized reciprocal method
Weathering velocity: 500 m/s
AGC, 500ms

12-50 Hz

No. of CMPs: 1604

CMP interval: 12.5 m

Analysis point: CMP 50-1550
Analysis point interval: 100 CMPs
Maximum allowed shift: 3 ms
Window: 50-300 ms

Stretch factor: 3.0
Finite-difference migration

Dip limit: 45 dig.
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Fig. 1. Distribution of active faults on the topographical map of the central Kanto Plain and adjacent areas. The distribution
of active faults is from Nakata and Imaizumi (2002), Ishiyama et al. (2005, 2006). The rectangle surrounded by the
black line shows the area of Figs. 2 and 4. The light beam direction in this shaded relief map is from the northwest
to the southeast. The relief map is constructed with 50 m DEM published by Geographical Survey Institute (GSI).
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Fig. 2. Locations of the seismic reflection survey lines and stacking lines. Captions are in the following page.
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Fig. 3. Results of Tokyo-H16 seismic survey (Tokyo Metropolitan Government, 2004). (a) Geologic interpretation
of the post-stack migrated depth-section obtained by the seismic reflection profiling. A red rectangle shows
the boundary of the seismic section in Fig. 8b. (b) P-wave velocity structure obtained by the seismic
refraction survey illustrated on the result of the seismic reflection profiling.
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Fig. 2. Locations of the seismic reflection survey lines and stacking lines on the geological map of the Musashino Plateau and adjacent
areas. Numbers near the survey lines are the numbers of receiver points (RP), while numbers near the stacking lines represent
CMP numbers. The geological map is from Wakita et al. (2009), and the location of the Mizonokuchi syncline is from
Sugiyama et al. (1997). The locations of the seismic survey lines and stacking lines except the Tokyo-H16 stacking line in this

study are based on Tokyo Metropolitan Government (2003, 2004). TMG: Tokyo Metropolitan Government.
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Fig. 4. Structure contours of the top of the Kitatama Formation in the Kazusa Group (Institute of Civil Engineering
of Tokyo Metropolitan Government, 1996). Yellow circles show the locations of drilling sites in Fig. 9.
The location of the Tokyo-H14 stacking line is based on Tokyo Metropolitan Government (2003).
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Fig. 5. Flow chart of the data reprocessing in this study.
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Fig. 7. Post-stack migrated time-section.
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