IEWRTE - T HIEAFE RS, No. 8, p. 119-131, 2008

BARFE AR, INZEEM - FTIIMEH DX R T &S

Shallow subsurface structure in the Kazo lowland and Arakawa lowland,
in the central Kanto plain
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Abstract: We carried out high resolution seismic reflection surveys along two survey lines. The one is
7.5 km long in the Kazo lowland and the other is 6.2 km long traversing from the Arakawa lowland to
the Omiya upland, in the Kanto plain. Many continuous reflectors are detected between several tens of
meters and 1 km in depth and discontinuous reflectors are imaged in places below 1 km in the both
sections. In the Kazo lowland, neither deformation nor gaps of reflectors are perceived around the
inferred Kuki fault in the seismic section. Between the Arakawa lowland and the Omiya upland, a
syncline is detected, which shows to be cumulative deformation of reflectors.
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Table 1. Field parameters of seismic reflection survey.
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Table 2. Sequence of seismic data processing.

Data edit

(Cross correlation)
Vertical stack
Refraction statics
Gain control
Deconvolution
Bandpass filter
CMP sort
Velocity analysis
Residual statics
NMO correction
CMP stack
Migration

Depth conversion
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Active faults and seismic survey lines in the central Kanto District. The base map is 1:500,000
Neotectonic Map “Tokyo” (Sugiyama et al., 1997). The Motoarakawa tectonic belt (hatched part with
gray color) and the Kuki faut are from Shimizu and Horiguchi (1981). Boring sites (KJ:Kawajima, SB;
Shobu, WM:Washimiya) are from Mizuno et al. (2008). Red bold lines are the present seismic survey
lines (Kazol and Okegawal) and black lines are existing survey lines. They are Kawagoel (Yamaguchi
et al., 2006), Shobul (Yamaguchi et al., 2007), KAN-92 (Kasahara, 1995), KW (Endo et al., 1997) and
Kita-Kanto (Sato et al., 2006).

125



HIE R - ANEFIEE - KUEREMT - (R R - BUBREM - BBPHEZ - OHF 2 - BBRZ - AFHER

36540

= e oL = PRt
> A S
I L Saplto
j 14'@} Niin o EER 87
R e CEN
a iT AT -11-&':?6/"0’ B o) @t Yy
= .;T'.—‘~':r \ -3 & ﬂ .
i, F R e

o HR My Meped

o Gy ol

: &3
L R L i

B i ial LSkl x
o RET
x W

oo S
Mt A =
N e TS
Ja% |
¥ xi

B2 X, e RS L BORVERR. JEXE LT 20 54y | HAS — ALV AMEK T —4~—2 2007 4E 5 A 12 BiR (EEEHHR S
WHEATHE A R &t 2 — (W), 2007) ZfEHIL, BCAHARIRR, Wik, Joom)| MG OfRRIS G2 82 gLz, i
Tk, SEWTE, RAWE, (LRI ES (1997), Joit) SR RED/ Ny FH L BB OBIRESE) LAE
Wi IEIEK - 0 (1981) (2XD. HUHALE (KJ: )1, SB: B, WM BE) 13/KEHED (2008) (285, ARFSHAS[EIHT
oA A A SN L 72 INZH 1 B E AR 1 R (Kazol, Okegawal), MIZMUIBE/FFHAMMRT, JIIEE 1 (Kawagoel) (XILAIE
7> (2006), & 1 (Shobul) [XILIOIEA> (2007), KAN-92 (X455 (1995), KW (JusigiE A (1997), LB (Kita-Kanto) |3
PERIED (2006) (25D,

Fig. 2. The Motoarakawa tectonic belt and seismic survey lines. The base map is seamless digital geological map of Japan 1:200,000.
May 12, 2007 version (Geological Survey of Japan, AIST (ed.), 2007). The Ayasegawa fault, Arakawa fault, Fukaya fault and
Konan fault are from Sugiyama et al. (1997), the Motoarakawa tectonic belt (hatched part with gray color and broken black lines)
and the Kuki fault are from Shimizu and Horiguchi (1981). Boring sites (KJ:Kawajima, SB:Shobu, WM:Washimiya) are from
Mizuno et al. (2008). Red bold lines are the present seismic survey lines (Kazol and Okegawal) and black lines are existing
survey lines. They are Kawagoel (Yamaguchi et al., 2006), Shobul (Yamaguchi et al., 2007), KAN-92 (Kasahara, 1995), KW
(Endo et al., 1997) and Kita-Kanto (Sato et al., 2006).
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Fig. 4. Survey equipments. (a) Seismic source
(EnviroVib), (b) Seismic source (Mini
Impactor), (c) Receiver array.
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Fig. 3. Detailed location of Kazol and Okegawal survey lines. (a) Kazol
line, (b) Okegawal line. The basemaps are digital map 50000
Konosu and Omiya of the Geographical Survey Institute. The
black lines are receiver and source points, red lines are CMP
points, respectively. The Kuki fault is from Shimizu and
Horiguchi (1981).
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Fig. 5. Examples of shot records at every lkm source station of Kazol and Okegawal lines.
(a) Kazol line, (b) Okegawal line. The interval of receivers is 10m. Two sweeps
are vertically stacked and AGC and trace balance are applied to them. SOURCE is
a source station point, RECEIVER is a detector station point.
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Fig. 6. Results of data processing of Kazol line. (a) stacking velocities (RMS VEL) and interval velocities (DIX INT)
from velocity analysis, (b) CMP stacked time section, (c) migrated time section and (d) depth section with
twofold vertical exaggeration.
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Fig. 7. Results of data processing of Okegawal line. (a) stacking velocities (RMS VEL) and interval
velocities (DIX INT) from velocity analysis, (b) CMP stacked time section, (c) migrated
time section and (d) depth section with twofold vertical exaggeration.
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Fig. 8. Composite of four seismic sections. Colored depth sections of Kazol, Shobul, Okegawal and Kawagoel are cut, pasted
and aligned. There is a 2 km gap between Shobul and Okegawal. The vertical exaggeration is 10. Ir R, Ar R, Ay F and
Ku F are the Iruma river, Ara river, Ayasegawa fault and Kuki fault, respectively. Boring sites (KJ:Kawajima,
SB;Shobu, WM:Washimiya) are projected to the seismic sections. Green part, yellow part and arrows with J are the
Shimosa group, Kazusa group and Joetsu tephra, respectively. The boring data are from Mizuno et al. (2008).
Topography and line names are also shown on the top and bottom, respectively. Gray line ABC is a reflector which is
deepest at B, and DEF at E. Circle G shows an anticlinal structure.
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