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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 JINOC(2000). The base

map is from Geospatial Institute Authority of Japan.
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JEE, VRULGE 0 DSS-12, |EEAS ;- B TIXEmY
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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!)
2R m MR 2m 2m 2m
2R ELR ME/2ikm 7—JIILE—KE M/ 2ikm 7—TJILE—KE B/ 2ikE 77— ILE—FE
EF ELEES 28Hz 28Hz 28Hz
REZIRER 1922 IR AZEELI-48THE 1922 RS ZEELI-48THE 1922 R AZEELI-48THE
=AA 7Yk 382m 382m 382m
AEAHM mrl—dtE tE—FEAE tE—FA
DSS-12(4>a—a LA )
RILER DSS-12(%>a—a LA kA | GSX(Geospace®, 2k 1,249~ | DSS-12(3>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, BEIO#HZ 10 s (20 m) [IFE CRe@E L7z, &I
FALE % GPS CHll» 2 O MILAF Lz, MR EIE 1.3
m~25mThrb.
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B 2 IIREZ T O KA ) B RIZICE 5 3.5 km @
XM, JH GS-QYH-1 (/MAJE, 2019) O Urfs % i
5 (HEAX). HERORDIL, WERELHRRNOERE R
AL N 1~ 663, 701 ~ 1,182), A iELHTY (664
~701), FELJITOLERS « )11 - K% (1,183 ~ 1,270),
HADOFHROEEHE (F5ELE, 1,271~ 1,776) TH 5.
A 1,350 A0 Tt 5. A TR )~ AP bR
LOXMOBE - &K - ko THF (2016 4K~ 2017
FEIH) BRTHRICHEBLEZ., ZoHFRERE (HE1~
663) OFIMIC LY, AT UEEEHIGUT T O il % A58
THELEBIL, KANETORUBIEED A[RE & 727z,
FERITE - A O E, SIRAITREZEAR L

o 7= WEAE ORI 1,396 LATE L EE G D T,
FEBEIE AR S T/ SAEROWRM THRET S, THL
L7, PRI & RSB ER O R D AT/ oTz.
SELNOKEEES (40 m, AR 1,227 ~ 1,248) [3%E
LRZIRLELS, AR TITAERT LA Y )
K OBEHLAR DSS-12 L7 5 oo PREE R GSX % fif H
Lz Jlsi~—% v 7 S IEIFHIFR 1 & [FERIC LTIV,
AZEREFTIRAN < JE U7z, SRR E SRR o A T
it aER< L 03m~3m Tho.

IR 3

HHR3IZ )N B EFICES 7km OXE T, Hi
H GS-QAS-3 (/IMAJRE, 2019) DiifiziEsd (555 X).
MR MR VLIE, KD R AR O A5 E I T,
ERLSNE, KRy WK OB EY (B, HR
1,051 ~ 1,073), wiE (&ii%s, 1,074 ~ 1,315), T HH
DAERIER CRELE, 1,630 ~2,480), HisELE (fiih)
Hfi%E, 2,481 ~2529) THDH. I 1,050 & 2,550 £FiUT
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(a) Seismic source JMI-200 (f) Line1
(b) Seismic source JMI-400 (g) Line2
(c) Aquisition box(red) Battery(yellow) (h) Line2
(d) Single geophone (i) Line3
(e) Control PC (j) Line3
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Fig.2  Photographs of survey instruments and survey lines.
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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-egl14 is a survey line of Furuyama et al. (2019), SB98-2 is a
survey line of INOC (2000). UG is a tidal pool where gas emerged in water (Yoshida et al.,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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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 et 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.
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DKM G 1,100 ~ 2,050) DIERLER & B - ER -
ik o> 1.5 (2015 42 Fk ~ 2016 43 A ) & T4 FEha L7-.
TR R LR AR OB E LB ORI HIBR 2 & RIS -
7o AREERIIEE A E O SN TR Y EROBE DK T
RSN, AT/ A RPRITHEIR VDK EEN
THTOBAT L, WEREEBIR WV OBEKRR T ETH o
o R~ = 7 E IR 2 L AR LTI T o 7
HAEEEITI2M~57TmTHD.

56 X~ 9 MICE RO MmEESHORELIHKE
250 ;5 (500 m) M@ T . BEEEK) 1,600 m/s DFJE A
RKRA 72y PETHEE, IR &R 2 3EEER

700 ms, IR 3 12131 K 1,000 ms (43T £ TR
ROOLND., W2 OFERLIL, BEOZLMIIC
X DBFROE DK T EWINOENB AL DS, HIHE3
DIEE A 1~751 1%, £ 700 ms /i1 O K 23 IR R
Thb.

4. T—HuNE

PG — & (3B SO B A1k (CMP B Ak, Sher-
iff and Geldart (1995) %) (k- TR L7z, #2 %K
(T — 2R = 2 2R,

=P, FUROMERICH LN 2T — MBI LY
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2R THOHA= .
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

TR 2 Wi X 2 R L7z, Wi, HIER 2 & SR IC A
Mri, ZOEFIRE T A & 2HHE 1 & RI#R 3 12
AL AL =2y 7 k7> 7 X Omega
(Schlumberger #£8) T&H 5. T — & JLEL O F A 1T
o 0m 2 EE AR Oms & L7-. §AlE 3R T )8
FEAT TR D T Al AR 3 L 2% (R JEE g o0 B8 % B
EL7 TarRla—ya UEEES  ZIESDOR
#7284 % Surface-Consistent Deconvolution % 7 H L
7o RN I EEE AL L EEEREAEICE K
HIHR T CMP500 s (500 m) 45 % L 72, NMO #fi 1F
TIXEEA L UL LT ET 285 % I 2 — b L7z
CMP EARICTV 7 4 V& LT & L) A X &
DR EEZ ., ~A 7 b —3a VE X ES X
PEM L. A7 L—a v LYEEAWTIE, 22 -
RE S NS b Lz EEHE 2 H W, LLhicky,
CMP BEA MBI, ~A 7 L —3 a CRplrm X,
R W [X] 4 VERk L7z

5. & &

%10 X~ 18 MIZ KRR O Z N E O WX A2 R~
T REMEKOMELITZ4 TH D, FHI9K~E 21

B R EEWT TR [ O TEEE O m ~ 80 m & 4K K OV EI LT
AT 822 R~ 27 IS K PIFRE D O T — & &
RERE IS WO N L— A5 2 Rd. 28
BIIC 3 ARDWPFROVEEW mX & RKFmD b Lv— 5%
WARTHRT. UTORRB T, KoHE & igsE R o
FEIFESOMALOHETH D, A LZMEAPIET
B R2m E VWS Z 2B ETDH L, RERTO
10 # m LUK OEFEMEIZE S RN e B2 bnb. RES
W OS5 REEENE, PR E & 1,600 m/s, S o HLJE
W ¥ % 80Hz & 4% &, Rayleigh @ 1/4 32 £ Hil (Sheriff
and Geldart, 1995) 7»55m & AL S 5.

51 &ETErE

BIER 1

EEER TR LZ 20 ms ~ 700 ms, EETH L # 10
Hem ~ 600 m O AE 2 H A7z (5 10 M~ 12 [,
19K . 55221, 5525 X el AE e D B S
MO~ L—A &, Wiigii) 7o SOo T 2 WS A A~ F
TART. AIKIZIEFEHTH S, A LR R I3/ &
WA £E S . 200 m PAR T S8 i 3 @ Av@& B 7
D, Wikt A A CORFmORIEN#HE L. A~F
EAIBINT, B - Wt oA LI AR 0 IR (R
HNERD) FFEA 72 KA SEAFET 5 (5 221,
FHDO) .

IR 2

FEEFETHE L #30ms ~ 700 ms, E#E T LZ 20
m ~ 600 m OLUFTRNHE Z H A7z (8 13 M ~2F 15 ],
H20[X). 23X, 5526 X R o B O
HORL—RA L, W72 SO 2 BT/ A A~F
TR AEMMZ WIS O TR 7 O IR AUIE X 10
mRETH 5. B LURII A E 2 @itz v,
Wt &1 2 2 A T OO S S T OO [ AE ASEE L WS, E s ft
T RO 2R R L & EARIZER I - 7
BE) T AN V) SR 3 R0 70 SO 1 23 B B BT A7 e 3
% (23, FRRDO).

IR 3

E1EERF TR L% 30 ms ~ 950 ms, PR TIH L+ 20
m ~ 900 m O SR AME 2 Have (5 16 [XI~%F 18 X,
F21K). F24X, FH27TXKIZKEHR D L —R2% A
~H T3, JIRRL B2 & bB L, RO H O
BUIIEFICR L, o, EROKHHE THIRTH 5.
ATEIMIY Z RO W O GREE 7 R O R AUIEIE 10 m f2E T
5. A~BMIEKEFEmICZLL, HOMICALRD
S T 13T Hse LIRIE 23950y, B LIED £ < O KT I
FIRE CH 5. HIZRDBESIZHDIZ L 20D L TR



P A - g A R TFERT

W<, Z OHMEROKFRENKE N & 2R
W32, H IrE FE i YR 900 m IZET 5. B LA
BEOBBRICH Y 2 THEEMATH S, AT oz
IXB2A0TE, HN 25 ThDH. FLOKSHIEEHE
BARE LS AT ICHT CHEOBENEMTS. B
~ G | CMP3,700 ~ 4,000 THEIE & 720, Z 2 XD
FAPEMIC B, COMAHIORME . B ~ HId T~ IC
ESZ 10 m i O T s 5.

5.2 M@ttt &t T g

SET & HE & OxFEE T, AR (2000) o fif
WRT AV v ERT A RG], HIREL D5
FHF—2EEBM LT (B 22M~%24X). 72k, Hl
ML & HIBR 21389 10 km, KR 2 & IR 31349 8.5 km
Bt CHo FLK), BB TORYHE ML —AB~
FlIwad U bR CHESER 2R3 6 O Tideu.

IR 1

HH L DK 1LkmEIE T O UG (553 X)) (FEnbidt
M, BREREORILE D EARE E THER
D, RELSHEZ S CEFMMNERD (5 22 KO
OHEFRK, HHIEH) (2012) ZfHEigl). £7-, =
OO FEREo It E —mEE ch D (F
MIEh, 2012). SO B L—ADWEEESRT D L,
A~ BN EARNE, B3 W L, DI KHNRE
b, EVXEREE EEicxt itk snd (822 X]). 300
m LIS RO B AOKIENRD b D.

IR 2
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T, MbAIC LA EMRERICE ST HiRERE O HE
x4, MEERP RIS TS (5 23 Ko LM
OHUEARE, MRIFH (2009) ZfESAE) . HIERE 2 225
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BREIC L 2B ARSI TS (ERIED,
2002). SCHTE O b L —RAEEE BT S L, D I3
Wi B, EEOKHERE R, FIEEEFmE okt
Snd (F23M). JIHRHR IATITICE S O &£ O Wi
DO BILD. MR 2 OME OFEEER I CIELEK
OEABENEIRS N TS (FIED, 2019).
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R L T— (CHE D (F24 X IODE@ i’ﬂﬁﬁ
PEfl (SW) c‘: 4tﬁ1ﬁu (NE) DREEBIZIR > T FEIR,
I (1990) Zflilsfb). RORFEHEIL, %0)3512!2 :,U:'rﬁ%i#

B ERBEACAHEYE L, 0 EEIX TRIBE O FEIC
WIET 5 (GEIE, 1990). FiMAMN (2000) X, <A 7
L —a AR W X O M AR T, RS E S 4 K
DYITF — & L MFHEIZ LS WT, edEs, =il
JERE, RRERE GRIEE~%HRE) O8O Rl i
ﬁf74//kbf i L7z, 3 ORI O R L—

X, MKk SB98-1 & DZZ T, KR SBIS-1 DiFEIR A
?4’ Vv (5 24 KO, AR (2000) 2 fRlgAE)
ZMHR 31T Lz, A2 CORE O aE, R C,
D, EZfilmAN (2000) OfERA T A Vv E1EIER T
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OERZITER, WBHm, 74 0¥ w471 — 3
/9&1‘%0)%5‘5 _EITZD LEZ D, Al (2000)
BT 5 &, CIEKAMRE L, DIXEfMERE L,

E 3R B, Hi3 e hanfe il Bmicxfibsh s (68
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~ CIIyHT—% (ERIEA, 2002) o EAR, Hir
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GUHC, e AR OB 1T 733 m CHVEL [ XA C
HD (FH, 1962). Z OISk EEICEET 5
HEROFFRN2=y FHD VIS ERE (546, 2008)
THDHO. ERBRICH DM T, W3 R
GRS TS R VS CERLF NS R E A3 L, JI#R SB9S-1
RS TEA R ILIEE CEENZE -ETH DH. K
3AHET ERERIZAL A E ST D (AihAR,
2000) .

HHR 3 O HFITIFIFTEREORE N ZHRD bR
. LIV SRR O FE PG AT T 0O SR U T IE, ER
JELLTF O B it A Hidak |2 i £ IR 28 2808 3 L
PR S RMICE D CEMA W CCTHIRT 2 (EX
1EAy, 2002 ; BiliEDy, 2016). LR JE R oW E T
A TVRSEBF OILHERIC HAFET .

53 HiEEEE

- JHR T@ﬁ@%ﬁ R AN LT B BLRE
BEEIX~FEE5X, EELFEIRITRT. FHIKRIC
HIT %53 No.5, GS-QYH-1, GS-QAS-3 o jiififig ki
JEIRFERHT s D AN T TR A Z hL—A LT
(%5 25 M ~45 27 [X) . MIHR 1 TIZHLH: No.5 o fs g &
JERE 23 m [ ZIEVVRIE O Wrm AR TR < KitmAE A &
L7-. MR 2 TP GS-QYH-1 o i He e i i 31
m k) RRIEW A A L Lz, 3 T, Bk
GS-QAS-3 T DR 20 m LURIZIEREN 8 5 2%, 20 m
E D VREE I U O P AR RE LR 44 m & K& S R
LDT, RE MmO EE A & LT,

L O AITELLTIHEEHETH S, WL A
B BRI IR EEZE B4 (1996) TorREnd
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B3R HUFT—X.
Table 3 Boring data.

R—=)> 54 HEEEEZESm) R4 H 8
No.5 -23.04 IR FEEW97)
No.4 -21.4 IR FEEW97)
No.10 -37.49 HlfR2 FERUI)

GS-QYH-1 -31.41 HlfR2 INVIATE(2019)
No.8 -36.42 I #R3 FEEW97)
JG-S-1 -39.3 I #R3 INIATE(2019)
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GS-QAS-3 -44.31 AIERS INEATE(2019)
SN-S-1 -36.7 AIER3 INEAJE(2019)
SN-S-2 -24.1 P Eo] INEATE(2019)
050-01 -24.6 AIERS INEAJE(2019)

MR ZEIE O M Y - 2 A& T RS 7= B 2.
2D AITHERL D AD XD RIS TEHARBIRT
e <, MR E W RFT 2 MR A S 5 (5 26 X, &
BMOO). MEBIE L ofE2s 200 m FLE, HEES2810m
FRETHDH. CMP1,800 T MIE T HERS E TR
HHITWD. HI#E 3 DL GS-QAS-3 £1iF T A 1T —
OO EITIZRV. Y GS-QAS-3 0 J¥ 14 =
TVp & VSIZEE 1Tm~44m TIERTT %5 UM,
2019). WREDOEREE S MIA~D AN 0 1AL E g o _Fi &
T CEUEKFROESICE S EMINT 5. HI#R3
O A THIBR 2 & RN 25 . B VE SR T o M
IIIER) 100 MIESK 5m TH D (27 X, HHronO).
PLHT — 2T S 72 7=, B LRI HE T
SNAMERITH km Olg & 70D, ZHuoxt LT, Rk
I CHE O B WO AL, 1§ 100 m ~ 200 m T
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WL I B R R 30 m DT B IA B MR
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54 EHZR
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MNP Z SN TODAREMERH D, F OB TR W
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Fig. 10

HHR 1 CMP AR K.
Linel CMP stacked time section.
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Fig. 12 Linel Depth section.
Vertical exaggeration is 4.
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Fig. 15  Line2 Depth section.
Vertical exaggeration is 4.
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Linel Geological interpretation.
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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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Fig.23  Line2 Geological interpretation.
Geological interpretation is added to Fig.15. The left figure is a geological columnar section simplified from Hayashi et al.

(2009). The right figure is a geological columnar section simplified from Kunisue et al. (2002).
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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

Alluvial sediment from MSL.
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