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Shallow subsurface structure in the Kujukuri coastal plain by seismic reflection surveys
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Abstract: Seismic reflection surveys were conducted at three sites in the coastal area of the Kujukuri
plain, Chiba Prefecture. Reflectors near the bottom of the alluvial sediment are very flat in a seismic
section of Kujukuri town, but they are neither flat nor smooth and have concaves considered to be bur-
ied valleys in seismic sections of Yokoshibahikari town and Asahi city. Bellow the alluvial sediment,
reflectors are discontinuous and do not have specific dips in seismic sections of Kujukuri town and
Yokoshibahikari town. On the contrary, reflectors are perceived between near subsurface and the top of
pre-Neogene basement which reaches 900m deep in Asahi city. They are very continuous, show con-
formity and parallel bedding. The deeper are the sediment layers, the larger are their dips and thickness.
The top of pre-Neogene basement is very clear and dips southwestward. High angle faults are interpret-
ed in seismic sections of the three lines, especially they are remarkable in Asahi city.

Keywords: Seismic reflection survey, subsurface structure, seismic section, alluvial sediment, Kazusa
group, pre-Neogene basement, Kujukuri coastal plain
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Fig. 1  Wide area map of the survey area.

Linel,2 and 3 (red lines) are survey lines of this study. SB98-1,2 and A(pink lines) are survey lines of INOC(2000). The base

map is from Geospatial Institute Authority of Japan.
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(ENEDy, 2016). [k oo B4R 0 43 A7 13 vl oo B %
ROERICBBrA—ET 5 (MAF, 2019). L»L,
W OB W RA (M LORZTKEEES, 2000) Tk
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BROFHER: 150 km O JIHR TR 200 m ~Je 54 = R4k
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TFHERIUIURNT, B2 ERT, IR ORI T 5 (6
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J, 2019). HITFREERAEONRRTIZ A SDOR—Y
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FEEEEOERIXZNEN 4431 m, -31.41 m & ffERR
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GRI#E 3), 3EH (2016 L) OFIAEIIAT R E 5
MO KA ~EROXH (R 2) & Uiz, J#E
FIEFAANE & BN P S AL A~ DA ONE TR 7=
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EBIRIEF U T, B WEA 87 2 (IMI200,
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HEWREZZER LT, RGBS, ZRagE
=T TR (a7 A OEFERRE), 7—7 T
1A (B&37.5m, F¥ 3512, F v xR 2.5 m)
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Table 1 Survey parameters and instruments.
HlER A AR HlER2 HIER3
BARHh X A+AEBE EE~KFE BZAE KF~ER B Z)l~mEEF
AEARE 4,486m 3,550m 7,006m
HBEZiRA 22445 1,754 5 3,504 &
BEEAN 2,242 5 17275 34635
BRES 1-2,244 1-1,776 1-3,504
— PSR A2/ {4 2IMI-200 7 e 400 PSR A2/ 9 4IMI-200
G (Hh BRI 2R S IR AT ED L%E%mmﬁmo (Hh BRI 2R S IR AT ED
B =l 2m 2m 2m
RENEY 1 RTEE 1 BT EE 1 RTEE
FERHK 10[E)(/ 1 X Stk B Fr (£ 20[a) 5EIGRI 211,396 AR LS LT) 10[E(/ 1 X Bt E Fr(&20[E])
2R GS20-DM(GeoSpace&!) GS20-DM(GeoSpace&!) GS20-DM(GeoSpace!)
ZiRm R 2m 2m 2m
SR ER M/ Z2ikm 7—JIILE—KE M/ 2ikm 7—JIILE—KE M/ 2ikE 7—JILE—FE
EF BLEES 28Hz 28Hz 28Hz
REZIRERM 1922 IR AZEELI-48THE 1922 IR AZEELI-48THE 1922 RS ZEELI-48THE
=AAT7tVk 382m 382m 382m
AEAHM mrl—dtE tE—FEAE tE—FA
DSS-12(4>a—a LA )
RILER DSS-12(%>a—arH LA L&) | GSX(Geospace®, 2k 1,249~ | DSS-12(4>a—a 4 )LAUE)
1,440)
FrRILE 192¢ch 192¢ch 192¢h
iR 2s 2s 2s
7)) R 0.5ms 1ms 0.5ms
CMPE& 2496 12496 12496
CMPFHIF@ im im 1m
CMPEE 1-4,488 1-3,513 1-6,871
CMP% 4,488m 35134 6,871
CMPAIfRE 4487m 3512m 6,870m
Cﬁ;ﬁ%ﬁ%ﬁ“ﬁ% No.5 #340m(CMP3004:t3fk) GS-QYH-1 6m(CMP1,381) GS-QAS-3 32m(CMP2,502)
HAREDRE ;=L L CMP4,640=SB98-10DCMP312
REEE GRS-1(F7a &) GRS-1(F7a &) GRS-1(F 7T 8)
B A RERARX *UrT—JBRTK- | RERARX RbT—FBRTK- | RERARX RybT—HERTK-
= - GNSS(x//\) GNSS(Zz//%) GNSS(Zx//\)
AEEAH 201541 H20H-2H4H 201743821H-481H 20165F4B5H-4826H

2, T D ILH LA BHE R O

WATHEM L A X

L7c. HraxiBR o —FITE 255 6 0 < RIEOZ) & 28

Llpode, WH~—% 0 TR — 70BN & ¥k
L, BEIOHZ 10 £ (20 m) [IFE CR@E L7z, &
A& % GPS TV ZOIEMiM Uiz, HAESIL 13
m~25m7ThHdD.

IR 2

BURR 2 (IRCZEMT O KA ) B ERIZIZE 5 3.5 km @
XM, JH GS-QYH-1 (UMAJE, 2019) O Urfs % i
L AX). MEORDIE, HERERLHRNOER Ok
Bl M 1~ 663, 701 ~ 1,182), AL (664
~701), ZELJIOLEES « - K (1,183 ~ 1,270),
S O/ROWAE (5%, 1,271 ~ 1,776) Th 5.
A 1,350 A0 Tl % . SR T~ AP bR
LOXMOBE - B - ko LHE (2016 K~ 2017
FEIH) BRTHRICHEBLEZ. ZoHFRERE (AE1~
663) OFIFIZ LY, K7 EEEEEAT T o dh & 138
T5HELEBIT, KA)NECORBIERE N FHE L 7 o7z,
FERITE - A O E, SIRAITREZEAR L

N o T2, WEARTE OB 1,396 DLPE XL v oo T
FEEEB A ST/ BE RO TIEST S, T
U7z, BREZHMN & ESEITEB O Y AT - 7.
SN OKEEES (6 40 m, HE 1,227 ~ 1,248) [ 3RE
LRZIRLELS, AR TITAERT LA Y )
KO PEFL A DSS-12 &AM r T 5 oo Bediids GSX % ff
L7z Ji~—% 0 7 LI R 1 & AR LTIV,
A EETIRM A < B L2, S SRR S o AT
WiEWER< £ 03m~3m ThDH.

IR 3

WA IZZE)N S MEFICES 7Tkm OB T, 5
I GS-QAS-3 (/IMAJEL, 2019) OiEfExED (55 X).
MR MR VLIE, KD R AR O A5 E I T,
ERLSNE, KRy WK OB EY (B, HR
1,051 ~1,073), iE (&%, 1,074 ~ 1,315), TFH
DIREEER ORI, 1,630 ~2,480), HEZHHE (5
Hli%E, 2,481 ~2,529) THDH. M 1,050 & 2,550 £
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(f) Line1

(b) Seismic source JMI-400 (g) Line2

(d) Single geophone (i) Line3
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Fig.2  Photographs of survey instruments and survey lines.
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Fig. 3

B - B - BAOEITRENR & ERA - ZWAE S, R - AL - FREOHEIT CMP Jl# & CMP &5 278
9. 101b-egld [T UNED (2019) DO WEEASR, SB9S-2 i3 A TMAR (2000) OHUELEARMEZ =Y. UG 1T L
AABEHHLWEE D (FWIE0, 2012) OfLE, Nod, Nos ETIER (1971) OBiFHOMIEAIE 2R, KX
& U CHE B A L7

Detailed map of Linel.

Black line, circles and numbers are source and receiver stations and station numbers of survey line. Red line, circles and
numbers are CMP stations and CMP numbers of CMP line. 101b-eg14 is a survey line of Furuyama et al. (2019), SB98-2 is a
survey line of JNOC (2000). UG is a tidal pool where gas emerged in water (Yoshida et a/.,2012), No.4 and No.5 are approxi-
mate boring sites of Chiba Prefecture (1971). The base map is from Geospatial Institute Authority of Japan.
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BRAR - BRI - ROAOKEITIRAE TR & FERA

ZIRME R, AR - AL - RO T CMP JlfR L CMP &5 %R

9. 101b-egld [ IHUNED> (2019) OFWIEAHFRZ R, HN (ZAIFA (2009) OEBBHH:, GS-QYH-1 |3/
Ji(2019) OHUFLE, No.10 1 EFHER (1971) OHUFH OB E Z 7~ 7.

Fig.4  Detailed map of Line2.

Black line, circles and numbers are source and receiver stations and station numbers of survey line. Red line, circles and num-
bers are CMP stations and CMP numbers of CMP line. 101b-eg14 is a survey line of Furuyama ez al. (2019). HN is a boring
site of Hayashi et al. (2009), GS-QYH-1 is a boring site of Komatsubara (2019), No.10 is an approximate boring site of Chiba
Prefecture (1971). The base map is from Geospatial Institute Authority of Japan.

TR 5. ALK KRS~ AT OFE R
DKM G 1,100 ~ 2,050) OEERGER & BIsH - 1EH -
Ttk D T2 (2015 4EFk~ 2016 4E 3 H ) & T #1250 L 7=
FER A & PR A OB S B O PRI IAR 2 & R TE o
7o IGERER I A E D SN TR Y EROME 0K T
R LNl N A XPFIXTHEIR VO KEM
TATRCIEAT B, YRRV OPEKER S T ETH -
7o P~ — % 2 7 R 2 & RERIC LT o 7.
MAESTZ2m~57m ThH 5.

%6 X~ 9 XA NMBOEEESHORELEE
250 /5 (500 m) [EIRR CoRdT. HEERT 1,600 m/s DFIENA
BRRA 7y bETEE, W &R 2 13 ER

700 ms, KR 3 1EFEE LR 1,000 ms 77T £ TREE N
ROLND. W2 OFER 1L, BEOZLNEIZ
L2 BFEOE DI T EFEFOFENN L EN D, HIHR3
DI 1~T51 1%, A 700 ms i 0 S HHE 2 BIETR
Thb.

4. T—RNE

37— & 13 3E O R EAE (CMP AL, Sher-
iff and Geldart (1995) %) ([ZX - CHMEI L7, 52 %
27 —H W A = 2 &R

7, FHBRORERICHS N /LT — L LT LY



« KT ERT

1L Fnige - g

‘ueder jo Auoyny mnsu] [enedsoan) woiy st dew aseq oYL “(]L61) 21M09J21d eqIy) Jo aus Surioq dewrxoidde ue st g'0N ‘(6107) eleqnsjewioy] Jo

soyIs SutIoq oxe [-§-Of ‘T-S-HN ‘€-SVO-SD ‘T-S-NS ‘T-S-NS ‘10-050 "(0007) DONI Jo dut] Loamns e ST [-864S (610¢) /v /2 eweAnm, Jo sout] KoAIns o1e ¢[80-,7 pue G130-70T ‘4130
-q101 "oull JJND JO stoqunu JIAD pue suone)s JIND e SI9qUINU pue SOOI ‘QUI| Py "dul] AJAINS JO SIOQUINU UOIE)S PUE SUOIIL)S IOAIDOAI PUE 90INOS dIB SIOQUINU PUB SI[OIIO ‘QUI| Jor[g
“gaur jo dew pajrelo(

e BT SITH OoH M @

(1L61) HHET! 8ON “BTYH 150 (610T) MV [/ L) 1-S-Df ‘1-S-HN ‘€-SVO-SD ‘I-S-NS ‘TSNS ‘10-0S0 "_£-3 M HFHZEW 0 (000T) [FEN7HED L) 1-869S WMHHF MRt @
(6107) <UEUTIFE) ST89-LT ‘SI89-T0T ‘p189-AT10T "f3ls BG4 5 dND 7 Wil dND RIFIF QOB « MNE - Ml S-Sz - WIS 2 WINE M LI TR OB - 10 - M
‘RO € ik

W}

ST

[

SH




FEHEMBEIRANT X 2 Ju-HIU R R bl o v T

ok ToHWHA=a,

Table 2 Data processing menu.

Vertical stack
Geometry
Trace edit

Statics computation
CMP sort

Statics apply

Gain recovery

Deconvolution

Bandpass filter

Velocity analysis
Residual statics
NMO correction
CMP stack
TV filter
Random noise attenuation
Migration

Depth conversion

T 22 W X 2 VB Uiz, KIS, JHIBR 2 & SR g
WL, TOMBETIEL T A X 2R &R 3
ALl AL =2y 7 k77 X Omega
(Schlumberger #£8) T&H 5. F — & JLEL O F A 1T
W O0m AFEEENROms & L7, §lE I3 m I 98
AT TR D 7 Al EAE 2 3 A U 2 g AR g oD 52 B 4 B
Bl TarvBla—va VIERES - ZIEROE
% 7 2 % 4 % Surface-Consistent Deconvolution % i# H L
7o REMATIREEE TR L EREEAEICL D &
HI#R T CMP500 2 (500 m) f|Z 50 L7=. NMO #fiiE
TR 1.5 5L, RIThET 285 % I 2 — kLT
CMP EARIZTV 7 4V E & T L) A RPN &
DIREHEZEZ . ~A 7 b—1 a3 VT FX #5570
R LTz, ~A T L— g o LIREER T, 22 -
RE S NS b Lz EEHE 2 H W, LLhicky,
CMP EA WMWK, ~A 7 L—2 a3 RERIm X,
R WA X A& (R LTz

5. & I

10 X~ 18 KIZH RO ZNEN O X A2 7R~
T REMEKOMELIZ4 TH D, H 19 XK~E 21

B R W X O PEEE 0 m ~ 80 m Z KK K Oy &] LT
AT 822 R~ 27 IS KRR E D 0T — & &
TREEWHRIXNZ 5\ 2 SO TRI O b L— R %% R, 55 28
B 3 ARDOWPFROVEEW mK & RKFmD b Lv— 5%
W ~_CoR9d. LFoRd T, K E g R o5
FEIESOm O LOHETH D, A LZMEAPIT
BARERER2m & WD Z 2B ETDH L, RERTO
10 m UEOGHEEITE< nE B2 ohb. WEH
B DA fRAELE, P IEOEE & 1,600 m/s, SEIE O o
W ¥ % 80Hz & 4 % &, Rayleigh @ 1/4 32 5 Hil (Sheriff
and Geldart, 1995) 7°5 5m & AEibL 5 5.

51 &ETErmE

HIER 1

E1E AR TR L Z 20 ms ~ 700 ms, EETHLZ 10
Frem ~ 600 m O SHEH AL 2 S A7 (55 10 K~ 12 [X],
19K . 5522, 525 X A gD B S
MO~ L—A &, Wiigii)7e SO 2 WS A A ~ F
TART. ARIZIEFEHTH S, A LIRS I3/ S
WIS Z £ 5 L 200 m AR SO A3 i@ Blivag bl 7e
D, Wikt A A CORFmORIEN#HE L. A~F
EAIBINT, B - Wt oA LI AR 0 IR (R
HNERD) B2 A SEAFET 5 (221X,
FHDO) .

IR 2

E1EERF TR L Z 30 ms ~ 700 ms, EE TH L * 20
m ~ 600 m OSHEAE X Bz (8 13 K~ 15 ¥,
H20[X). 523K, 5526 X R o B O
DN L—R L Wi 7 2B DR E A~F
TR A MM Z WY O TR 7 W O IRALE T 10
mEETH L. B LURITKHNE @Sz 7z v,
Wit &1 2 2 A T OO S S T OO [ AE ASEE L WS, B s ft
T RO 2R R 1 & EARRIZER S - 7
BE) T AN V) SR 3 R0 70 SO 1 23 B B BT A7 e 3
% (F23K, FRDO).

IR 3

FEERETEH L # 30 ms ~ 950 ms, TEFE T LZ 20
m ~ 900 m OFHHFE NI Z Dl (5 16 KM~ 18 [,
F21K). F24, FH27TICKEHR D L —RA% A
~HTod. JIRRL JURR2 & bB b, RO H O
BUIIEFICR L, o, EROKHHE THIRTH 5.
ALK M & RO M O REE 7 18 O#RALIRIL 10 m FR T
D, A~BMIEKEFEmIZCZ L, HOMICALRD
S T 13T Hse LIRIE 23950y, B LIED £ < O KT I
FIRE CH 5. HIZRDBESIZHDIZ L 20D L TR
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ERTRL<, ZOHBEEEROKHNBRENKE WD & &R
5. HILr f6u CYEE 900 m 27T 5. B LIEIE
BEOBRICH Y 2 THAMER CTH D, BT oMz
IEB2A0TE, HN25ETHDH. FLOKSHIE EE
BARELEE SIS THBORBENEMNTS. B
~ G |X CMP3,700 ~ 4,000 CHIEME & 720, ZZ XV
FAPEMICB, C OMAHIORME . B~ HId i~ IC
BEHAIC 10 m B OThAH 5.

52 thExttt &t TS

ST & HUE & O TTiE, AImAR (2000) OfiF
WRT AV v ERT A RG], HIREL D5
FHF—2EEBM LT B2~ %E24X). 72k, Hl
BT & RIRR 2 1340 10 km,  HIER 2 & IR 3 1359 8.5 km
Bt cHo B, MR TORYHE ML —AB~
Fiaxd LA CHBER AR O TRV,

BIFR 1

AR T DK 1 km FE 570 UG (85 3 X)) fFir ot
M, BREREORILE D EARE E THER
D, RESHEZ S CEIMMNERD (522 KO
OHUEARRK, FHHEIEH (2012) @KL, £/, =
OO FEREo It E —mEE ch D (F
MIEhs, 2012). KEEOD S L—ADWEEESRT D L,
A~BHNBEARRE, B3, WE L, DITRKHENE
b, EVXEEE EEic kg (22 K). 300
m LIS OB AOBEIRD 5D,
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Line3 Depth section. Shallow part is enlarged and divided.

Vertical exaggeration is 4.

Fig. 21
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Fig. 22 Linel Geological interpretation.
Geological interpretation is added to Fig.12. The left figure is a geological columnar section simplified
from Yoshida et al. (2012).
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Line3 Geological interpretation. Shallow part is enlarged and divided.
Geological interpretation is added to Fig.21. The arrows are projected sites of borings, the numbers are depth of
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