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Shal low subsurface structure in the central Kanto plain
by seismic reflection surveys
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Abstract: We carried out high resolution seismic reflection surveys to reveal subsurface structure down
to 500m deep in the central Kanto plain along six survey lines 57 km long in total. Four survey lines
stand in a line and cross the survey area from northeast to southwest. Another two survey lines cross
the above lines in the Kazo lowland and Arakawa lowland. Reflectors corresponding to depths of the
Shimosa group base, Joetsu tephra, Azukoenl tephra and so on are traced in the seismic sections on
the basis of borehole data near the seismic lines. A syncline dipping southward and thickening toward
depth and flexures of the western limb are detected in the seismic sections of the Arakawa lowland.
They indicate existence of blind faults in the depth. Small undulations of reflectors are seen around the
Ayasegawa fault. Almost all reflectors are nearly flat and deep reflectors imply a gentle syncline in the
Kazo lowland.
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WO BEEAZIFITER L. EERIEHRE L S
WIWE &, Joo) sy, ) lIWrE 2 48k L=, 7=
P LREEMEICK 2 km ORFEEXMENE- 2. 1T
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JIE R T 400 m OFFRMIET, 1T — 45 1HHIFR TR
400 m, Z2 (X & — 2R TH 70 m, 4T H — B
BTHKIOmM THS.

JIEHUR L OB FREREE B EREoE

207
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<, BT INZENR AT H — SRR I E SRS
TAHRFEIIA A=Y 7 ER TV AW (AR
L VEWFORERREBZ D).

JIE BT HOERE 587 m ICHIBER AR ESN, L
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Fig.1 Seismic lines and geological map.Black bold lines are seismic CMP lines with CMP numbers of this study. Thin black
lines are existing seismic survey lines. They are KAN-92 (Kasahara, 1995), KAN-94 (Kasahara, 1996), KW (Endo et
al. ,1997), AFR (Ishiyama et al., 2005) and Kitakanto (Sato et al ,2006). Survey lines, faults and topography names
are added to the seamless digital geological map of Japan 1:200,000 (Geological Survey of Japan, AIST (ed.)). The
Ayasegawa fault, Arakawa fault and two anticlines (red lines) are from Sugiyama et al. (1997) and the Kuki fault and
Motoarakawa tectonic belt (magenta lines and hatched part with gray color) are from Shimizu and Horiguchi(1981).
Borehole locations are from Naya et al. (2012, 2013).
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Fig.2 All seismic survey lines.Black lines and numbers are source/receiver point and station numbers, red lines and numbers
are CMP point and station numbers. Borehole locations are from Naya et al. (2012). The base map is parts of digital map
50000 (Map Image) Kumagaya, Konosu, Kawagoe and Omiya published by the Geographical Survey Institute.
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Fig.3a All seismic survey lines in detail, Kawagoe-Okegawa line and Kawajima line. Black lines and numbers are source/
receiver point and station numbers, red lines and numbers are CMP point and station numbers. Borehole locations are
from Naya et al. (2012, 2013). The base map is parts of digital map 50000 (Map Image) Kumagaya, Konosu, Kawagoe
and Omiya published by the Geographical Survey Institute.
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Fig.3b All seismic survey lines in detail, Shobu-Kazo line and Gyoda-Shobu line. Black lines and numbers are source/receiver
point and station numbers, red lines and numbers are CMP point and station numbers. Borehole locations are from Naya

et al. (2012, 2013). The base map is parts of digital map 50000 (Map Image) Kumagaya, Konosu, Kawagoe and Omiya
published by the Geographical Survey Institute.
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Fig.3c All seismic survey lines in detail, Gyoda-Shobu line. Black lines and numbers are source/receiver point and station
numbers, red lines and numbers are CMP point and station numbers. Borehole locations are from Naya et al. (2012,
2013). The base map is parts of digital map 50000 (Map Image) Kumagaya, Konosu, Kawagoe and Omiya published by
the Geographical Survey Institute.
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Fig.5d Stacked sections, Kawajima line. STK: CMP stacked time section, MIG: migrated
time section, DEP: depth section. The horizontal axis is CMP number (5 m interval)
and the vertical axis is time (ms) for time sections and depth (m) for depth section. No

vertical exaggeration is applied to depth section and vertical axis is adjusted for two
time sections to look like depth section.
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Fig.6b Depth sections, Shobu-Kazo line. The horizontal axis is CMP number (5 m interval) and the vertical axis is depth (m).
The vertical exaggeration is 5.
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Fig.7d Interpretations of seismic sections, Kawajima line. The
horizontal axis is CMP number (5 m interval) and the vertical
axis is depth (m). The vertical exaggeration is 5. The Shimosa
group is green, the Kazusa group is blue and the Miocene
is magenta in borehole locations. Refer to text about traced
circled reflectors.

227



I - Gk

FE-ERAR

BH— AR

< MEFELE - RAFRM - (MR - KRN - BT

228

——1tkm

.

s

22 7.
FEORIE 2 km

AN

I,

{

T — Iz

[FROREIE 2 km

!
&

7

P
Zil

1 OVREEWTH (556 X &R ). JIBE—H) R & & —n
1 OV Wi OB AR (55 7 B EE ). JIEE— AR &

SROMERELE 5

SRORERELE 5
Fig.8 A look at all sections.

1]

i
ol

45 0D o o — P
IR
A A

i

B8 4
B
TE:

Depth sections of vertical exaggeration 5 (same as Fig.6) The interval between Kawagoe-Okegawa line and Shobu—Kazo line is spaced 2 km long.
Bottom: Interpretations of depth sections of vertical exaggeration 5 (same as Fig.7) The interval between Kawagoe-Okegawa line and Shobu—Kazo line is spaced 2 km

long.

Top



PRA LT 2 2 B AOFI rh R o0 v L T R

BB

0ELLAWO I —R I =

€21 L dWOBZIY — B¢ =

¥282dNO%E E — HLL =621 L dNOBZ Y — ¥ 8

LIZdWOE 1(=0€E | LAWO I — T IIf

B I AR

| Ll2dNOE If ¥282dINOR B —H L)
SERFEIWOILE SEREIWOIHR SERE
uqL9Yh UYL6ZH Ll dNO
226 €85 FEdNO
y262~¢ ¥842~2 &8dNO
AR 4= -2kl 2200
SERFEIWOILE SERZE2 WY SERFE2 WG SERFE2 WG SERFE2WGTHE SEREFEIWOILE SERE
uyGee'L uG 1YL wggz9 wog,8 wggzs woe6L AN
wg wg wg wg wg wg BIRINO | mpe—i
Ly €262 867’1 €Lt 860’1 86’ Fawo | BEIEE
9L51~001 5262~¢ 5121 ~81 SGLL~E 0901 —¢ 6651 ~2 L£8dN0
8LFE 081 g 88CFE 88CE 88CHE oLEE %S EINO
HelFeeH & HeFled EHe461 & Hed61 M4 H6%61 2k ECE2A%CE HEE6E
it =411 Ip¥ T IpEALs WH WEHL P8 "WEY hE WEY INEE "t Wi WHET mEh IpE N gl Y5 E B B
Q& BB B MO kBB kBB kBB ol L 2
sw swg swg swg swg swg EE V2 e
(IB<EA—A(1E)s6) (IBREZ—(E)s91 (BREA—(E)sp8eE (BREA—(C)sp8ee (BREZ—(E)sp8ee (BREZ—NE)sp8ee FEEpe
4o9g | yo081 YopyL yorpL yopyL yopyL BAkAL
ﬁI\,m\_N\Ww\Wmln\,E ﬁt\,u\_mwm\,wmln\,bv (T420eds099040) 1 SYA (F£20eds099040) LSYA (Fo0eds09H0A0)LSVYA (Fo0eds09H0A0)ISVYA st
PP HHLEHOCLNGREITT EELEHEWS EELEHEWS EELEHTWY WECH LR o
B OMENZEZE YR8 | CHIFOHINIEREHE | CHEOMENIEZY RSy | CEHOBINIERE RS | ENTEZEHEW ~EI7T
GREANZES GREANZEN GLGREANZENS LREANZE L EANZRE L EANREL WERE M=
zHo!L ZHoL ZHoL ZHo! zHo! ZHo!L BHEEE
19L 966'L 0zL 950’1 29 z16 YR
wol wol wol wol wol wol YRy
(F4199498)01-DS (F4199498)01-DS (FES1ONPOIPHEN)ZINN (FESIONPOIPHEN)ZNN (FESIONPOIPHEN)ZNN (F£S10NPOAPHEN)ZNN gux
s91 sgl sgl sgl sl sel Fr—b¥
[EILE By Ele#zs Ele# s Bl Elo# s BEL—) Y
021 ~5l 0zl ~Gl 021 ~Gl 0z1~Gl 0zL~Sl 0zl ~5l BHREE
veL 880 6L yiL'e 9l1'z ¥96'2 ASEETR
ZEHEE) ZEEEH ZEEEL ZEEEL ZEHEL ZEHEL 82% £ 3
wol wg wg'g we'g we'g we'g B
(3 S SE R kamn) (W34 S S ki)
(FHIADO00S L L QAN (FHADQIAOAIAUT 4030 duw (B T\ (FHIADAIACAIAUT (FHIADQIAOAIAUT 4030 dwil F( B T HE
(F IADIAUINFE—2\ / (B INDIAMINFE—) /
=l EE-EL A L4 1113 k10 b3

*SKOAINS UONJOIPI OIWSIAS JO SIdjowered [d[qe],

RO HEWP AT F1H

229



LIRS

ik - O

Ao INEFELE - MR - (R - KRR - PR

numbers in parentheses are depth in meter from borehole columnar section.

WFREIDDOHHT —# . KO EBITKSTWE O Fin ( EEELR S ) 22D OERE (m), FBEOFEIINIZ

Table2 Borehole data around survey lines. Upper numbers of each cell are depth in meter from seismic datum plane and lower

nH4 = B E=E iTH KFIIR
borehole name Kawajima Shobu Washimiya Gyoda Otone
HOEREm) é,:lb g; 48 -2 1 -7 -3
top of borehole % % 0) 0 0 (0) 0)
. & i1
B EE(m) ety 76 26 3
base of alluvial B A (28) (25) (10)
TisEBREEEmM) gg 136 163 151 171 132
base of Shimosa Group fﬁiﬁ z (88) (165) (150) (178) (135)
LT I5(m) i 246 374 331
Joetsu tephra 5’) (198) (373) (334)
FAAEITISMm | 414 546
Azukoen1 tephra - (366) (553)
B EIE(m) 635
base of Pliocene (587)
R E (m) 648 348 515 603 1502
borehole depth (600) (350) (515) (611) (1505)
Ji%ﬁﬁﬁ@%ﬁﬁ*%’fu%_(m) 60 10 10 10 10
datum plane elevation of seismic section
o+ =
FLH DFRE (m) 12 12 9 17 13
borehole elevation
CMPRI#RFETD IR FHR—HEE
B#R4 ~CMP./ Fa B (m) I&.943,/ | 2687./300m | BH—MZAE/ | TEH-B% | 8%-—mAE/
distance to CMP line 30m EiE—mEs 2600, 4km 5007 4km 29242 .5km
1201.7700m

line name/CMP/distance(m)
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