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Shallow subsurface structure by seismic reflection surveys at the southwest of Sagami Plain,
Kanagawa Prefecture, central Japan
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KINOSHITA Sawako', ITO Shinobu', YAMAGUCHI Kazuo'* and YOKOKURA Takanobu'”

Abstract: We conducted two shallow reflection seismic surveys on an inland survey line and a
coastal survey line in Hiratsuka City, Kanagawa Prefecture in order to understand the shallow
subsurface structure, the presence of concealed faults, and the deformation structure by the faults in
the southwestern part of the Sagami Plains as a part of the AIST project “Investigations on Geology
and Active Faults in the Coastal Zone of Japan.” Seismic sections are able to detect reflectors at depths
shallower than about 300 ms in travel time (-250 m in elevation) on the inland line and up to about 200
ms (-150 m) on the coastal line.

Distinct reflectors are continuously found at 120 to 200 ms (-70 to -140 m) on the inland line. These
reflectors show an eastward uplift of about 50 ms (45 m) in height, which is interpreted as the displace-
ment due to the activity of the Isehara Fault.

Continuous reflectors that represent the layers in Alluvium are found at 20 to 60 ms (-5 to -30m) on the
coastal line.

The basement that corresponds to the upper boundary of Neogene is found at about 50 to 70 ms (-20
to -40 m) in the west of the Hanamizu River. In the east of the Hanamizu River, the bottom boundary
of the Alluvium is estimated to be at about 60 to 90 ms (-30 to -50m). Some shallow reflectors show
a convex structure of about 10 to 30 ms (10 to 20 m) in height, but it is not clear whether it is a buried
landform or the result of tectonic movement.
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2 B I, KBRS CAL KRBT HT 55 =R ICHE Y 3 5 ZE51349 50
~ 70 ms (£ -20 ~ -40 m) E%ﬂ AEAJIT 1 &
bivbiud, FEEHNRAHEETO NRRWMOHE - 0 HRAICIXEE AN 60 ~ 90 ms (FE5 -30 m ~ -50 m)
TEWERA) O—RE LT, MECEHR ORI EEREmICHEY T 2K EA Ao £,
TS OR, RIEWTE OA L L0 0L EMEE BRI O X0 BN I TSR e A8 A R
BT D7, MENBEZEHICB O TERBKS 25810 ~30ms (RAEZEA 10m ~20m) FEEED LI
TEHRRA 2 NEEAR, MEEIIRR O 2 R T L7z, R OMEENS R SN, HHE O EEEENC LS b
FOFER, NERRFECIIE ERR 300 ms (B2 250 OIS TRV,
m) FC, YRR C I AR 200 ms (1525 -150 m)
ECKHHEEA A= T HIENTE. 1. IFLoIc
PN [ JR R U A 18 B I 120 ~ 200 ms (1215 -70 m ~
-140 m) ICHRAEIRIC T o TRIE R L2 IER O K PEREBATREMIIERTIE R IR HUE - VE KT i A
SV EN R G L, MK S50ms (K45 m) PR O—ERE LT, 2014 ~ 2016 4RSS FE - h
LTWAHIEARICTE 2. ok, H8EWE  REkE xR, ECRERIEENRE - R o
DOENIZE D H D L fRIR LT, fiff & AR AANBIR 2 B & U7 B4 - Hulgk it
WA CI, AR 20 ~60 ms (B -5 m~-30m)  EAFF02 M L7z, — oA EIIAMEHE Y - 8
IR ARIRIC DT - TEITERE L7z, MEEORED 55 - HEEY - sk - Mk Ex e Rk
YA TR TRAEN RSN, BT O X T 2V, WESEOHIE, RO ST E L Oz

*Correspondence

1 FESEFAITRR AT ERER G v ¥ — MBS ZEEM (AIST, Geological Survey of Japan, Research Institute of Geology
and Geoinformation)

2 BUE PEZERANR AT B AR A o2 — il G IR S0E M (AIST Geological Survey of Japan, Research Institute
for Geo-Resources and Environment)

3 BifE REER



AR FYefnT- - ik A - oAk - BE RS

139.25 139.35

RARRE I
FREREREM’ 355

RIFERIRR

FRRREE

354

]| PIRERS

BEARR| 353

<8/l Study Area

FEHRRFEF

N iR

ek
AR B

/

RIRE

iR AFRAL S G I 0 D ) & BRI O .
FEENZ [ 1 T FAT O FAE I R (BUEAR R E TV Sm A v =) R Uiz, HERIIARTIEONMR A F T
RERE, AL VR, R, KBTS IRIENTR (2018) (X AWIEME AR L, TREAIEETE, (EEE
(FLEARWIME), TEWE (CZEARY]), HEEWSWE A LT, A LoMITFEREE O RERR AR, BIEHEIG T E i
Fesx (1991), AIRIENHE (2018) 12 K DWIENLE 2R,

Fig. 1  Map of the study area and survey lines.
The elevation data is obtained from the 5 m-grid digital data provided by the Geospatial Information Authority of Japan (GSI).
The blue solid lines are the survey lines in this study. The red solid, orange solid, red dashed, and grey dashed lines represent
spatial distributions of active faults, active faults whose location are indecisive, active faults whose location are concealed, and
estimated active faults from Imaizumi et al. eds. (2018), respectively. The right upper figure shows a spatial distribution of the
Isehara fault. The black solid lines represent spatial distribution of the faults from the Research Group for Active Faults of Japan

eds (1991) and Imaizumi et al. eds (2018).
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Fig. 2 Seismic survey map of the inland line.

The black thick solid line and numbers represent the location of receiver stations and their number, respectively. The black thin
lines represent the previous survey lines around the inland line cited in the text. The red dashed lines are the same as in the Fig. 1.
The base map is the Digital Map 25,000 (Map Image) by GSI.
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Fig. 3 Seismic survey map of the coastal line.

The black thick solid line, numbers, and the black thin solid line are the same as in the Fig. 2.
The red dashed line is the same as in the Fig. 1.
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Fig.4  Examples of shot records at the inland line.

The stacked shot records of every 125 shot points (250 m) with gain control after the diversity stack of shot gathers. The vertical
and horizontal axes represent travel time and receiver channel, respectively.
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Fig. 5 Examples of shot records at Coastal Line.

The stacked shot records of every 125 shot points (250 m) with gain control after a diversity stack of shot gathers.
The vertical and horizontal axes represent travel time and receiver channel, respectively.
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Examples of applying median filters.
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Fig. 12 Examples of results at Coastal Line.

The shot records of every 125 shot points (250 m) before NMO correction.
The vertical and horizontal axes represent travel time and receiver channel, respectively.
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Fig. 19

Data processing results of the coastal line (time section).

The vertical and horizontal axes represent the same as in the Fig. 13.
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Fig.20  Data processing results of the coastal line (migrated time section).
The vertical and horizontal axes represent same as in the Fig. 13.
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Fig. 28 Effects of the waves from horizontal directions in the time section of the coast line.

The gray areas indicate the arrival time of diffracted waves. The red solid line shows the arrival time of the reflected wave
from the Shinshonan Bypass. The blue dotted line indicates the upward convex phases. The pink dotted and yellow solid lines
indicate eastward and westward reflections, respectively (see the text for details). D and E represent distinct reflectors. The
vertical and horizontal axes represent the same as in the Fig. 13.
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