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Preliminary results of the seismic reflection survey and geological structure
in the north-eastern coastal sea area of Boso Peninsula, Japan

LR e ek

Seishiro Furuyama'* and Tomoyuki Sato'

Abstract: High resolution seismic reflection survey was conducted in the eastern coastal sea area of the Boso Peninsula

to equip seamless geoinformations of land and sea. We obtained seismic sections, 480 km in total length with a boomer

and multi-channel (24 channel with 3.125 m spacing) streamer in the Kujukuri area. In this area, two strata bounded by

unconformity distribute. These strata show distinct stratification. The lower sequence has some synclines, anticlines and

faults. The direction of syncline and anticlines are northeastern to north-northeast. The faults developed around these

structures. The upper sequence composed the wedge shaped sedimentary body near a shelf edge and this sedimentary body

developed in the direction of the valley head of the Katakai submarine canyon.

Keywords: seismic reflection survey, anticline, north-eastern coastal area of the Boso Peninsula
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Fig. 1  Survey lines and survey area mainly in this report.

Black line, green line and red broad lines represent the survey line in 2015, those in 2014 and positions of

the seismic sections respectively.
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Fig.2  Seismic section (a) and the interpretation (b) of line 24-eg15.
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Fig.3  Seismic section (a) and the interpretation (b) from SP8, 000 to SP11, 000 of line 24-egl5
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(b) 25-eg15 oki area and sedimentary systems constructed by the
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Fig. 6  Seismic section (a) and the interpretation (b) of line 27-eg15.
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2 [X). SP5,300 ~ SP6,300 I & ST LE M B B %=
10 msec LA RN E B B KifEAREH 5%, SP6,000
ETIE, ThSOWEICK D LB B EIE
Pa (REMD 2SRl Gl iR L, SP6,200 f+f
TR OARE (BEAD N EHERINZ(L T S5k 728
2T E 5. SP7,050 f3RICiRe 5 2 Wi fE 1% 287 i
5 msec FEfETH B. SP7,700 ~ SP10,450 Tl £
& 15 msec LTOWIEMNL < J8iET 5. SP10,550 ~

SP11,000 O#HiFHIC BT HZfiE 5 ~ 10 msec 12
EOWEZERTE%. %7z SP5300 LARkIE L1/
B A JEICZNIAEED B R,

%R 25-eg15 Tli&, SP7,100 fhimic /Lt L A
Jigi 72 22V & B % AT R 20 msec FEEE O WifE & iR T
X %. SP7,800 iz & Dy RGO LIEEIC Y 7z
% SP3,000 ~ SP8,000 T, ZH D iBEah iz
DIV IEM B EONTEE 2 TRV, £k
SP5,000 ~ SP7,800 Tl L7zF v x VAL TL
HiBEEZHIOAALTHS 2D, WL EMBEE
ZRERTMEDOZ S WO N TV AREED D 5.
SP7,800 IC#ili 72 & D RGO M RE T, BINEZ
ZNi7% & DWIEIZFED SR, SP10,500 {32 B
WTZS i 10 msec L FOWiEZ R TE 5.

Wl 2 27-eg15 T I, SP4,000 ~ SP6,500 #ii [ I
S JUEM B &2 K 20 msec FEEAN X B 5 WifE
WERBEEOENS. FTz SP7,200 ~ SP9,200 I B>
THEHEBOWENFAELTED, 5~ 10 msec &
ST NEM B EZZM TR TS

4.3 U A JE

IR 24-eg15 T 1% SP3,000 ~ SP3,800 12, &
30 msec LA FDF v 2IVDEEERDHEN, ThHD
Fry xR EMARENERT S G52 KD.
SP3,800 ~ SP5,000 ICF8H 5N 5 F ¥ 1 IVIKIREK 3
km, E 50 msec F2E & BBV E V. SP5,000 ~
SP8,550 & F ¥ =)V h 7% <, SP5,600 & SP6,750
ICHEE 30 msec & 5 msec DF v RV EMRTE S
BETHB. SP8,550 ~SP10,700 T, JLTJLHMA
JEWNTRDONTIEMBEICA YTy TEXTEY
YIwTdB. TTTIHIUERMAREERERNET
WMDY oy DIRMERMAZIER L TH D, HERHADE
TEEAK 50 msec FRETH 5. 7z DHIFHD K
BN E M AVDIR .

Il # 25-eg15 M SP3,000 ~ SP4,500 T iF, ¥ &
40 msec LU, 1§ 450 m LA RO F v )V 7% R
TE% (FE4K). SP4,500 ~ SP8,000 Il T K
KRG T v 2V S 5N, HE 60 msec LN TH
%. SP11,350 ~SP11,600 CIXEIEmHD S5 DHEE
20 msec FRED T v XIUHRSH BN, T ZILUTIHE
MARBIHEEL T3, SP8,750 ~ SP10,600 T,
S EMAED MO UEM B EICA > Ty
TBRUXY I v T 5T e2lisitEs. T
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JUTJLEM A IR R IO w =y JIRHER
hEiZ->THL, FEAESGHMOMMIDEN. O
HERHADIE EIZ K 15 msec FRETH 5.

HIHRE 27-eg15 IC BV T, SP3,000 ~ SP3,700 D
FAICIEME 600 m LU, #E 30 msec DL FDF v )V
NRboN3 GH6K). F v FIVNEBIE LT LB
ABICKXOMEINS. SP6,400 (i TRRHEND
F v )i, BE 600 m FEE, HEEH) 20 msec TH 5.
SP8,500 ~ SP9,200 IC1iE 1.5 km F2, %X 40 msec
BEOF ¥ 3IVHRH 5N, NEZILTILEMN A JE
DR LTV 5.

%% 24-eg15 @ SP3,000 ~ SP9,300 & il ## 25-
egl5 @ SP3,000 ~ SP9,000 i< i, 1 15 km L F,
[EfeE 100 msec A EOERHHENFELTED, &
B ZNZFN SP7,150 & SP7,800 ICTA(ES % (5 2,
4. Xl OERMEOIFETIE, JuuEM
BEMSVINEG 1.0 [~ 2.0 Bbpy (FEED 1ICERS
LR ETAeh s, A—OERMETHEEE
Z%. TAHOERZ RN TS E, R m
DI ZEFFDOT e Nbh ol GBET). AREHET
&, COERMELE THRHEE 1) &35, HIFR27-
egl5 Tld, [FERORHEZA T 5 RHEEA SP3,000
~ SP8,500 ICFRH 5N, TRHld SP6,850 xlic 17
ELTHD, Tl OMEESRHEE 1 Odt TR
=T B CGE6KD. il - ik (2015) &, M
#R 24-egl5 OFERIORIFETH % 23-egl4 IZ BT,
SP2,900 ~ SP5,600 o i ffl T#Y 2.0 kvt (Rl
RIS 2 LT UM B EZ#RE L TW0a. Ok
BUITERNGE 1| &HET 20, ERWEE | OEE ST
FICHIY T % & &2 5N B HIER 23-egl4 @ SP6,500
~ SP8,500 (&, & FE M NEBHEE Z 15701
BT ERW.

HIFR 24-eg15 T SP10,500 I il % & D5 R &
MMEEL, BEEdE X 80 msec L ETH B (GF 2,4 X).
COERHEIC KO LT UEM B EIEW#E T 2.5 ~
27 EMEM L TV 5. HIHR 25-egl5 Tk SP10,050
Wiz & DOERSE N FEL, THHBREIEERIZ 80
msec L ETHB. IR 25-eg15 1B % T DRI
WO TEHLEMN B BT 2.5 ~ 2.7
FLTWVWS., TS OHEEN S lE I FE— DR &

BA%. INHSONREZ RN ETRISE, JR—
JEAEH A MOETZED G 7). AMEETE,
COBEREEE (RS 2) 95, HIER 27-egl5
@ SP9,100 ~ SP9,250 ICTF(EY % L EZ b N5 TR}
i, ARG 2 LA ERICHY T 5. £ H
Miid 2 Bz odeaflicp Xz i3 dithz > T’
(FE2~6K). ThoZzRlfRX ETHSE, Jbl—
JLIER G HDIECEE DT EbhE B 7 XKD,
1 24-eg15 R UHIFR 27-eg15 1CBWT, HEIRHE T
B ERE L TRERDENZDIE, BEICK D HhiE
BEOERED DN EZEND (H2, 3,6
BO). il - B (2015) EHIRR 24-eg15 & AT
RN S 3 W% 23-eg14 12 50T, SP9,500 fif
SR, SP10,500 fhHic iRt Z e, FhE
NOZNIFER% 70 ~ 80 msec ML EEHEL TV, T
N5 O R AR ISR &SRS 2 N O
MiE O AR & K < —H LTz

HIFR 25-eg15 THIZEE N7z SP9,350 ~ SP9,800 ©
HihESICE H 3 % &, SP9,550 THRHA Lty
BoTVAEETIERTES (B4, 5K). e
H Gl IChiE S 5 RIS 2 DK E N
cK D, HREE 1 OMEDN EANGIEd 5N
TOEIRTES., coCIERE 2”&t
PN AR T 2 RHE 1 ORICTERE N Lz
T B, Wl 24-eg15 TR IO 3 SP9,300
fHEICBWT, RO ILEM B EA LRI O
N NEMBEICHEZ Sk F2@isiTtEs (52,3
XD. TR 25-egl5 @ SP9,500 D A FBHER A i
& [FEEDHEIE MY SP9,300 {3 ICIF1E LTz h, 1REIC
X OERHSDZ < b, BEEEICRRBO A8
HENDEMINTES. W 27-egl5 D SP8,S00 f+f
MICERD 5N B AR, JIFR 23-egld S <
[ CfhEOILILRIEE TH 5 T L, IR 24-
egl5 LIAERDMRMIEETH S L EZ D CGE6XD.

A EMIET O RREEIC DOV T, SRS
~RIRFFHFRIC BV THRE (1986) MIL# K UL
FUEMOBE RGN TRt ZzlE LTWwsd B 7
B). 57 RITRLUBE (1986) I K% BRI
D5 BiE FROERMEED, TR O R
R 2 ICBA B A[REMEN D . WIKE - A (1983)
& E MRS BT RSOl It
Pi—FEREM O RHEGE Z e L TW5D, Thbh
BRI O E M5 RIERR L 72 RS 1 & 2 Ok
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WKL TFIEERT S CGETRD. TORICDOVTE
T— X OFHERZAED, SHAMICHET L T s
W& 5. —FFE FITIZBIAE L IC RS Lz &
ENBEPARETTDMFELTB O, L —rEE GO
HECEED (HE, 1987). SRR -y i KL O
ARG O E M REEEHEOL D& —H LA
KPR B I, WIS - AP (1983) Ak -
O FRRERHCHETE S E LTS [BE] Xk T
&5 (il - 1%, 2015). EARRJERE S I~
HEHHICHERE L7z JERECH S5 (Kazaoka et al,
2016), JUTJLHE M B JEH TR b N7z 1R K
UG L, BRREER DNEEd % LIANciGE LT
WIZHTREM DN D B .

S EER S 5 T Wi g 1 T A K O e A IS O J&
FICHEELTED, 295 LIMEOEKICE->TT
TheEIADNS. TNHOMIEDIZEAED, L
MO NEMAFZZMTE TRV Eh b,
ST UEM B JETERD SN B WEOEEIE LT LR
WMAEHPHEITZ2ETIFEFRTLTWVWEEEZD
ns.

ZNENORFR ARG LOF ¥ IV FIET 5

Structural map in the northern part of the Kujukuri-oki area and wedge shaped sedimentary

A Formation.

HMCHEHT B &, JIER 24-eg15 M UIER 27-egl5
TIE, HRENE 1 OJePERIC K < FEET BT END
Mm% (2,6 ). LHMUENSHIER25-egl5 TlEH
FHEE 1 OdErER 72 TR <, ARG 1 OTEES
KERBIIREENTVS (4. TNE5DF ¥ *
VDR HIHI L e BRI BI R TR A TH 5. 5
ZIEWIH O BN ZHED, T v 3V DB MG
EDBIRICDWTHSEMNICT 208D H %.
HRMELX O M T, R 24-eg15 D
SP8,550 ~ SP10,700 I BWC, JLTJLEM AN
T NEMBEICAH Y Sy TEXCET Ty TT
DRETARBSTES (B2, 3. AT EMAER
BRI IO Y oy VIRHEREAZIE LT,
HERRA D JE X IX IR 50 msec fREE & 70 %. T DHERT
RO FALOEESHEICMIMMNE & A LRD BN, [
ke O HE R Y LR 25-eg15 0 SP8,750 ~ SP10,600
CRBENBZD, R 25-eg15 TIRHEREADE X X
K 15 msec FREE L (B8 4, 5 XD, KR 24-eg15
D/ ORI 23-egl4 Gl - 28k, 2015) B
T, SP8,000 fi3x~ SP10,600 % T Z OHERIAMNGE
BEN, U xy VOTEMIC Y 12 5850 THERD S0



Pk 2T HE oY -

HE 100 msec YA LEDOKFEEZADIER I N TV S.
TS OHERAZJIRRX Eicg &9 &, JLl— vy
MOLETZA L THED, i HIKAORHICHEKT 5.
TOEIIC, FIKMDY v VIRHERAD FE P /5 S
EEbLTwaZ s, FHBEAOEKICES L
TeRIREMEN D 5 G 7 X)) . SEURUIEHIFRD S BE >
&%ﬂﬁk%%ﬂﬁZhgwf@,z®ﬁ%%®ﬁ
E#I2 472 % SP8,500 ~ SP9,300 I B\ T, St
BB EZHI DAL F ¥ 3 VIC K D AREES IS MY
HEBS5ND. THUTTITMDY = v JIRHERE R OR;
MEZEE- TS, TOFEKSH HBEAEROM
R, LT UM HE T 2 I ERGE & 512 K
D R L TWn].

6. LB

L BRI R IS B W TR S RS 217>
PGSR, LUROX S BN DTz,

i - 7k (2015) T?Eméhfb\f:ﬂﬂ“hi‘@
TILK BOENZNEGZSEOFBETLRDEZ T &
WTEZ. TOREEX DJ:M@HM%“C@ DEL 3
WIEE L THB O EAMNICE R Z L &b, ™D
Mg 3 U 7z BUBRSE WIS K O BB LTV e,
TNHORBIE NI - BB (2015) THRE SNz
T NEMAERCNTNEMBEE KT 5720
AREETE COBEFRDZHVE.

JUTTUEMIEEIC BN T, s 100 msec DL T
JRA MDD 2459 5 S FHEGE 2588, ERHEE 1
L7k lezomE Qi) TiEREES 80 msec
L){L’C“:lt%*jtiltﬁﬁﬁ@kﬁ\%ﬁ@‘%db?ﬂ%iﬁ%%’g

, HRMEE 2 & UTe, Wi OMICEED 5 h
%m@%ﬁ'ﬁ(b‘a HRME 1 > RS 2 OIRICE
BENzLEZONS. TINS5 DOERELED E
IZId, 25 20 msec LA N OWiEMN LT B &

SR ENT. FD S BEDN OME, ELILTL
HiABECEL TV

A BN OREMRIC BT, L LEMA
JEIZ X DR E Tz FITD Y o DIRHERAD G P
K CIEL, FBBWRE L G> TV A k238
BB ENTE. T OHERRIT R BRSO REN
ALK e D, T HIBESEAICETE L 7znlhe
PEAVEL

Sl OFRE T UHMPILEB OIS DN TE R T

TR A BF7eER

LIRS T ENTER. REBICINGZE LD
. Ut VB BB OHER L 721k, RS 1 O
BNAE D, ZORMICEWBEIRE L. £k%
NHEDOWV L DOMEILT LR A JEHER% & 15 8) 2 Hi
iz, SRERE 1 BB S NItk TR G D

THRE 2 DEREN, TIPS RIRE 1 &
PG 2 ORICHEIMDERE Nz, TR 2
RSP, ZOFEPHICKIENFEE LTz, Ju T U
ABIIEFEAEEENREDONZNT EM D, Tt
B B g OEBMNF T D o F21RI, WKEELTIC
KON NEMAREE T NEMNBEEET 5 %
HBERE NIz ZFOBKMKE LR FRL, Fyx
IURRE AL A I X RS N

F7z, JUTUERIPRSE O KW I DWW TR BIE
T — 2 O R O IR ZED TS, T ORI
DNTIE, SRIOREN CEHFEMR LIRS LAbYEk
Mo, FlZBE LEEXE LTELEHETET
H5.

S S R A S KRR A Rk XStk 5 4152
il CWeitwiz, B&tt b o4 7 2 7V o Efh
Job=—ZMHAL, MERSCICBEFREICREBMH
o Tz, Fie, MUl BIRIEREIC IEERAIC D
FEOETETEREHEER > T2z, DLED 4
WKELSBILH LD ITET.

SCHR
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Preliminary report on a coring survey off the Kujukuri strand plain,
the Pacific Ocean, Japan

VRIS e BRRE 402 W @F 2 IS KL % FEREIEE
Naohisa Nishida'* , Taku Ajioka2 , Ken Ikehara’, Rei Nakashima’
and Masashi Utsunomiya’

Abstract: This is a preliminary report on a coring survey off the Kujukuri strand plain, the Pacific Ocean, Japan. The core
sampling was conducted using a vibrocorer for 6 sites on the shelf (34 ~ 124 m water depth). As a result, 18.5 ~ 400.5 cm-
long cores were obtained. The core samples are mainly characterized by upward coarsening of very fine sand to fine sand
with bioturbation. Molluscan shells occured in the sandy sediments are commonly composed of species living in the present
coastal and shallow-marine environments. In addition, lowermost parts of the core samples obtained from 2 sites is semi-
consolidated silt, which includes calcareous nannofossils correlated to the Lower Pleistocene. Radiocarbon dating results
indicate almost the all sandy sediments excluding the KJ5 core were formed during the Holocene. Further analyses are needed

(e.g., optically stimulated luminescence dating or organic carbon analyses) to reveal the detailed formation processes of the

sediments.

Keywords: wave-dominated shelf, Holocene, vibrocorer

WE

B BRI LT LR IR O REM s 2 i 5 L L
THEME N, HRRIEHEDOMEIC DOV TRE S
. JUT UM EETEEE, ~ERK 26 FEE ORI
X o TEEHBEY ORI OV THLE M S NIz—
HT, ek, FRRECRIOEREUC X 2 REMIHERY) O e
JFERERICDODVTEIMEFT ENTE TRV, AiE
Tl&, U LR ORER 6 HigS Ok 34 ~ 124 m)
ICBWT, NA70aa7T—%HTiRERe Z2 52
i U7z, Z DR, SHish S5 EEIA 18,5 ~ 4005
cm DIATREMESL N2, TS TICEYELLD
FEE LTz EITHIRAL S B Mol R i o MR I K - T
MO oNns., COXSRMEHERYICTEND
HEUE, FICHIEOIRE —HEICEE T 5K >
THRENS. £z, 2SN BN a 7k
D FERIEEERE DIV BT, FEBEFRICHRE X
NBAKES ) TS50 b ANz T, R

FAERMEDHIR, KI5 ZDZTWV TV NOREHERT
P seRiticERE NIz L 2R, Sk, MEHER
HRERAE ORERZ ISR 2 & L bic, VI
T Y AEAE P H R 72 E 2R 5T &
T, PEMHERY) ORI T 1 A DRF 72 i L
<.

1. ILHIC

AHE T, EREERAGNTRERhZRE U
TR 27 R e & N ARRHER A A O BEEIC
DVWTEED B, T OMKOMEHERY) ORI D
VT, Ok, #E FRZF (1984a, b, 1986, 2000),
Nishimura (1984), PHHIEA (2015) &I K> TE
ICEREHER D 2 5 e LTHLOMCENTE 2. — 7,
HERERE O BRI H D < #EHE, Nishimura (1984)
RPEHIED (2015) IC K> TITRDNTWVEH, VT
N K O MPEDOIKENEROIEENHLT, U U
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Fig. 1 Map showing sampling sites off the Kujukuri strand plane,
east of the Boso Peninsula, the Pacific Ocean.

MOREMHEERZ W5 & UTeEHid T mb Tz,
—IC, POR B O RE — R B 2 HERYIE
BEPHIEFGEDRHICDOWT, FEETOR—Y V7
FLOBRICRLBIHH IOV IRFHT X > T, 2k
ETIVHIRENTE 2 BIAE, Suter, 2006). L
U, BHEDFEMREEIC /319 % HEREY D& e aARiIC
FOWIREIBNEIE E A EHISNTWERWY. ARG T
&, N5 ORMEL 75 2 HERRURIOEREZ HINE L
THEMEE NTAREEM & & Z DRROBEICDNT
ERR PN

2. AR

BRI, B & LTk
MWL FEL TV S, FEMOIEIZ B K Z 45 km T,
FEMIT R DKEEIE 170 ~ 180 m TH B (HAH MU
¥, 1987). TOSBKEBLZ 40m £TE, I8
DIRNAICER < Bt & Nz etz 5ag i O HERYI A

HELUTER SN EHHETHS. £z, ko
BOKE 120 m £ T, (ZIEF—RETHRWERTTH
% Gl HRLRE, 1986). TDO& S zkefl bic/nfhid
ZigEHEREYE, FHBER L TOREAERZ B3 X
ZHRHRE LT, 20X 0L T EISHBI D 7y
fid % (FEIED, 2015). —J5, Z ORI AR
DOE R TOFPHIC FITHRIRIID N 5 (FHHIE
M, 2015). 722U, WINOWHICDOWTEIKED
HORB A OKZE 100~ 150 m) &, &K9OH
R PRI T EIC K > THIRE N B THET %
(FEHIZ A, 2015).

AP NBEEOINCAIE T %8k Fifiisic BV T,
2015 E DTN 2D 94.9 cm T, i KNG 7
M178 cm Th 2 (KB THE—LX—=V). X,
AR IGRICNIE S 2 Higdic B0, F
HERKEED 1.0m T, RERFICE 7~8m M1
ICE9 % (Tamura et al, 2008). TN 5 DKM 5,
U VBRI R D R LB O 26/ (Davis and
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H1R FRRERIEHLT DO ATIE s & KR,
Table 1 Sampling locations and water depths.

Site Latitude Longitude Water depth (m)
1 N35°28'44.91" E140°42'31.76" 41.0
2 N35726'06.08" E140°34'20.02" 343
3 N35723'25.92" E140°38'44.75" 39.0
4 N35721'27.93" E140°41'53.93" 66.0
5 N35°18'37.93" E140°45'52.99" 124.0
6 N35720'12.98" E140°34'40.97" 34.1

Hayes, 1984) I #1495, +Wtiaid, FiThm s
il & KHIFIC B 5 BHRZEFHIMEIR T, IDFRIC
KXo TENSHREMHKIcE 5T NTW5 Uil - 1
K, 1971 5%, 1989). —/4 T, LTI BiERE
BICIEFEIC 7T DOWMATNIDFEET 278, WInE/h
FRFED 7= b LIV IEGTR & U CDFEIZ/NE W (Tamura
et al., 2008).

FERTIC 51T % S U IR R T O AR Rk e
&, K% 6 cal kyr BP Wi T, ZDRIGBIEITH
TR PO TR TS 7= g v e B &
Lo T, BEANE MEAMICHZ EEZABNTVS
(Tamura et al., 2008).

3. W - Tk

AP TIE, FEM LD 6 Mt OKIE 34 ~ 124 m)
BN THIKEAR ORI ZHE MU GE1K, 51
£). INH D 6 HislE, REHERYORH (FEHIZ
M, 2015)%, 7 —~x—ZzfV i@k EEHEEEIC K -
TiEL N AW GhIL - 2%, 2015) Z2B#&IC
L7295 2T, B - Mogm e iRRc BB X2 7175
EICEDXIWRELT.

RIBIEEEZ, FEUBDICAI R v F 24—
77 78Reds (2K A) 2RV TREHERY) 2 1R
L, 20X 6 X5cm DISFAF v 7r—2 (FHX)
ZHWTY 7 a7k 2 AL RENHRE 5cm £T
DK 2w IS—ITFI LTz, 2D 5 2T, NLIVE
6 m D/NA 7 a7 F— (77 AV} Rossfelder #1:4,
JIIEHE R AT 2 W TREIRER 21T -
o GE2KAN). NAT7mar7o—ik, EXktra7y
Z—x#E )X a7 T — TR N i E O K

EHH5TE, HMEIE CRHPRICEIRIZ I T & %
(B2, s, 2010 ; FEH - #E, 2013). 5[
&, VIR 2 AERAE (optically stimulated
luminescence; OSL) Z3fid 2% C & ZAE L, ABS
BOWSNEA v F—F 2—7 (N 88 mm) ZfiiH]
Uz, BRIEECH 2> T, N skSttic—
HOMEREZGEL, TE< Y > X7 LA ST
HAOEEMDIXE (496 b (HED, M FEThE
(52K B) ZHLT, 20158 A4 A5 6 H
WM THE L Tz,

P E NIz HERRARL D 5 b REHEREYI oY 7 a7
AL 2 ARICDVTIE, 1 ARIFT T THEIL, BERRIC
HBEfgY L WA ET - 72, £, 9 1 ARIGHRAE
e ULz, a7t 1 m ZeicnElL, %
72 B TEIRAE C R SEBANRR S IR L 72, 2R
i, A/ AZANTA VT —F 2a—TOEHICH 5D
CHYI0AHZ ANT=S AT, BEENTTY Z7VU)IVAY
R—L T T ARANTHEIL, FhllZzmMEH, &5—
FiZefjfE & Lic. 205 BIIZEH ORI DV T,
BEENT7IVIRO L 787 70 (3 X 3 X 100
cm) 72 FOTRIE AT & A BP0 b FH O k) 72 Jei e
FICEREL U 72 1%, 5% 0 7% OSL AEARMlE etk & L,
THLEVKIICTIVIRAINTIRAEL TRIFL .
AR BT OFRNE, T IAIC 2 cm T &ICER
2T H U T2 5 A CTHASHZERR 21T, 51207
R Lz, —7, MERO a7 kNS, P8z %
ricsEEiRY, WRGEZIT->7/. MR EEh
TV HARBEALZEHBICOVTE, REORW
LOENMGRE UTHE L. — TR 5N ER
FHCOWTW, AT RTA RaEERLARES /T
T2 M ACAOBSRETT o Te. TREDIEEDE T
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B2l AAIR-RvFVRAY—RTTTERER (G
BIrUONATwar7I— ().
B /EEMDIXE . T v FOAX—ZAMIEL,
TEEICHE L TV 5.

Fig.2  A: Smith-MclIntyre grab sampler (lower right) and
Vibrocorer (center).
B: Tsubasa. Rear-deck space is enough to the coring.

%, 5X 20X 1em DT FTRAF v 7 r—A%ZHNT,
Ty 7 ARG HEEREH O AT 753 R Z BRI L 7z.
AR BT PN ERELE T S TZIRLE U 723kl oD
— A2 RWT, HEJTIIC 10 cm RBFE CThIE T 7%
1olz. ZORHORMELE LT, 0.2 wt% NFH X
2 VgF YUY LRSI Tl E 2 -V T
5 &, 205 2T, L—Y—[ffihiEs
Wr#kiE (Horiba LA960, JESERANFRMIZETREE ) 2 H
WM T e, VT IVIBEE, SRR L —Y—
(R) T 80~90 %, LED (&) T 70~90 % D
PHNICTR B KD ISR LTz, £z, EITRIE 1.55 ~
0.0i (1.33) ZH\ 7z,
IA7RRICEENTOWIEBOD S B 37 flicDn
T, MBI RESET %258 C T Beta Analytic
O NE ISR M ER IS K o THEH R EEHNE
Ziro e, FoNEREICONVT, VI o7
CALIB 7.0.4 (Stuiver et al., 2015) I & D, MARINEI3

F—2%+tw b (Reimer et al,, 2013) % H W CIEFLIE
ZATo e, WHE P —N—RIROFEICIE, RS
MOV E TE BN 7 DOWEED Y —/ 3 —{f
(Shishikura et al., 2007) O ¥l A R =133 + 16
yr ZRHW Tz, R TR, BEORER D TRz
3.

4. HER

FEIRIRIEDFER, 26 HifANh S EIH 185 ~
4005 cm OO 7EHRINME SNz, His2, 5, 61CB
WX, 1 EHOFREEIC K> TRELBNza 7k
DEXOZUNZMHET 5720, 2 HHOHEE Fi
U7z, M 31DV TiE, 2REHDOEETOH IV R
RZ21G5 N TE . BRIRE NRORIC DO
TUTRCEEDS.

4.1 5H#

B E niza 77k, I nEd ISk —i
Kb CHERE N2 Tl d 5. £z, FysHRIbE
MERT CELRMTH S, 1220, Hifkish 5L
ENTz KI5 BXU KJ5-2 ZDZF W THAR IR
RHENT, KEZZHBENTHS. DT &,
RIEHTFER E B IED RV, Fiz, HERMGEIXRD
5N, BT 7 ARG HEIC K > THHE R A YLD
WENRHHNS. DFCRINEhiza7idk T eic
R U

M1 OKE 41 m) HSHEIRE N7 KI1 i,
EEM 2875 cm TH5 CGE3IK). ML EHRIC
M TRAIRLR A 5 HRIRD IS 7 RURI AL O g 7 72 7R
T KIENHTIC K > TR SN RR BRI, T
B MK AR (27 B 257.0 cm) A 65.9
pm T, FOREMRIZERS (37 %E 3 cm) A
1255 pm TH 5. BHMIR B> HERREE 3R 5
nixo. —EBICIE SRRSO BENS. BTy 7 ARE
BT, 2RICEYEBILOMENEEZH, —B T,
FATTIFRIBRTIFHARDENDE WA, O
THERE 106.5 ~ 1265 cm). F iz, RN HEH
WHAEL, T 7% 50~ 200 cm TIEEHET 5.

M2 Ok 34 m) 5k K2 & KJ2-2 0ay
B EIE Nz, KJ2 &, EEN 315 cm TH5.
TESO a7 B 26.0 ~ 31.5 cm (X PEFSIRAEET A
V—T0BDI)VNTH5. TN, BHRREE
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KJ1 (-41 m)
CcC Sec. 1 Sec. 2 Sec. 3
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B3I EIENZa 7RO KD, AIIEIET 2Ty 7 ARG HE
Fig. 3 An example of core sample with soft-X radiographs (KJ1).



SRR 27 AFEE IR O - SEWTEA SRS

izt > KD EN IR A ER S (37 5%
0~26.0 cm). T DMK, HERIHEE XD 5
Nz, —EICIFEECHRA RO 5N 5. KJ2-2
&, EXH 175 cm Ths. EERIYEFIRETA
V—=TJBEDVIVNThHS.

Higi3 OKZE 43 m) M SERIE N7 KI3-2 i3,
EEH 3405 cm TH5. & FEOI 7 HE 329.0 ~
340.5 cm 1F, FEHESRKETAHY —THRODI IV T
H%. TOEMICIE, PGSR EZ S > TH#N %2
ZRETHENYNELS (37 %E 304.0 ~ 3290
cm). T 5T EATICIE, WARZREIRE A & o T B
Rifbfgim 7z R IR A ER % (3 7% 0 ~ 304.0
cm). RIEDHTIC K > TR b zhoekifR g, =
T HE 0~ 304.0 cm OHIPHTIE, TEBOHR Ak
5y (7 296.0 cm) Y 83.0 pm T, RO
BRI (37 % 3.0 cm) A 1126 ym Th
%. FEOMKDE &S TRARICHREREIERD 5h
R, —IBICIAERDRDENG. Ty 7 ARG H
T, BRIAEYEILOEDNRD NS, T, &
PRI R D EUHES 5.

Hiri 4 Ok 66 m) MHFERENIZza7 KJ4 i,
EEM 4005 cm THB. THN S _EEISHT TR
R S MRS FT ROt 2R 9. KT
I K> TCRO S NI, TEBOR S MR
5y (7% 355.0 cm) AY95.5 pm T, RO
BRI (37 % 3.0 cm) A 1405 ym Tdh
%. BRSSP MRG0 S iz, —EBIC
GAIEMNROHENS. Ty 7 AEETIE, &I
LVHBELOFEDBEZ N, —HTIE, oI5
JHRATIFTHRDENS BIAE, T7%HE 39.0
~59.0cm). X7z, BIRIICHBADBIET 5.

g5 Ok 124 m) 5 KI5 & KJ5-2 0O
TOERIENTz. KI5 &, EEH 363 .5cm TH5B.
7 %N 134.0 ~ 363.5 cm O FEEAD S HEBIT T
T, WM Eog Rk 2 7R 3 MR D € 3
%. TNEXD Ef (37 %E 0~ 134.0 cm) 12l
TIK DTN HRLRD & IR DS — A BRI e 72 &
5> T ORLERS. KESHMICE>TRKRDS
NI, a7 VRE 134.0 ~ 363.5 cm D
HPH T, NEBOEREMRIZZES (377 RE 335.0
cm) A 90.9 pm T, EEOREMAIZET (37
J& 134.0 cm) A% 131.9 ym TH 5. —J, AT HEE
0~ 134.0 cm OHFIFHTIX, T 7% 23.0 cm Tl

<, 702.5 pm TH 5. BIRMICHERRGEIZRD 5
Nz, —ICEENRDEND. Ry 7 AT
BT, 2RICEYEILOZENRDENS. ik,
PRI BB ABUAEL, 37 %#F 21.0 ~71.0 cm
TIRICZ#ET S, —7, KI5-2 BEEH 785 cm
THs. AT7HE 30.0 ~ 785 cm MR /54
RAbHEM 2R IR T 5. O FiD a7 g
5.0~ 30.0 cm &, BHMRZIRSEZ & & 7% o TR
NP ER S, I EEBO 37 HE 0~ 5.0 cm
&, MK EZS. KIESHTICK > TRO SN
JORIFAELE, 37 30.0 ~ 78.5 cm D#iPH T,
DR S MRS (37 63.0 cm) A 91.0
pm T, o MbAEs (37 %E 13.0 cm)
M 3580 pm TH 5. LIRMICHERMSEIZRS 5Nz
V. BRIy 7 ARREE T, RIEYETLOREN
ROEND. —HRICIZEIRCHEIET 5 i Do 5
na.

Hifie Ok 34 m) "5 KI6 & KJ6-2 a7
MRIRE Nz, KJ6 &, EXA 2480 cm TH 5.
T B EERIC A TRRIES 2 B AR RD IS 15
bt zmR9. KRESHICK > TROENTH
JORIPHELE, TAORBMKIAE ) (a7 RE 224.0
cm) M 714 pm T, EEOmREMRIZET (37785
fE 23.0cm) A 126.4 pm THB. BB BEH O HE
BGOSR 5 NEV. Ty 7 AMEHETE, =
RICEMBEOZEIRDOND. Tz, A
H A DEEd 5. KJ6-2 1, EXH 2465 cm TH
%. FEB S EERICAHT THHIRIRS D S /RIS BT
RO 2R . RESHTIC K > TRO BN
JORIPEIE, TEOmEMKIREy (37 %% 240.0
cm) A 94.8 pm T, EEOIREMKIZERT (37K
J£13.0 cm) A% 123.7 ym Tdh 5. BHIERET A - HE
FRSERD 5 NAR0. BTy 7 AEETIE, 2%
WCAVIHBELO BN RO ENS. Kz, AR R
FAHAES %.

4.2 FEHEU

SN SERE NI a7 ERICE TN S HED S
B, RIFPRKEDORIFEE DZHOICHEE Lz, Z 0k
H, 5 A F HA Oblimopa multistriata (Forskaal) %
R FH A Glycymeris vestita (Dunker) 7% £, BI{ED
R — ki EfE (A, 2000) AR Nz (2 30).



FUT IR RER e A O A 2

FeR a7ERNCEENS . ARKELIEEIR, BA (2000) I & 5.
Table 2 Molluscan species collected from the core samples.
Water depth and substratum type of habitat for the species are based on the Okutani (2000).

Depth Core depth

Habitat (Okutani, 2000)

Core Section Species Species (Japanese name) Note
cm) (cm) Water depth (m) ~ Substratum type
KII CC 125 279.5 Placamen tiara (Dillwyn) INF A 20-200 m Fine sand " dating
Kil  cC 120 279.0 Antalis weinkauffi (Dunker) YA 30-500 m Fine sand
KJ1 1 73.5 257.5 Glycymeris vestita (Dunker) B=XHA 5-30m Coarse sand " dating
KI1 1 39.0 223.0 Glycymeris vestita (Dunker) S XA 5-30 m Coarse sand
KJ1 1 29.5 213.5 Oblimopa multistriata (Forskaal) T AF A 10-40 m Sand and mud  C' dating
KJ1 2 89.5 273.5 Oblimopa multistriata (Forskaal) I AFTHA 10-40 m Sand and mud ~ Fragment
KJ1 2 86.5 173.0  Oblimopa multistriata (Forskaal) VI AFHA 10-40 m Sand and mud ~ Fragment
KJ1 2 78.0 164.5 Oblimopa multistriata (Forskaal) I AFTHA 10-40 m Sand and mud ~ Fragment
KJ1 2 42.0 128.5  Oblimopa multistriata (Forskaal) T AF A 10-40 m Sandand mud  C' dating
KJ1 2 36.0 122.5 Oblimopa multistriata (Forskaal) I AFTHA 10-40 m Sand and mud ~ Fragment
KJ1 2 33.0 119.5 Oblimopa multistriata (Forskaal) VT AFIA 10-40 m Sand and mud ~ Fragment
KJl 2 18.5 105.0  Oblimopa multistriata (Forskaal) IAFTHA 10-40 m Sand and mud
KJ1 3 83.0 83.0 Glycymeris vestita (Dunker) X IA 5-30m Coarse sand
KJl 3 76.5 76.5 Oblimopa multistriata (Forskaal) IGAFTHA 10-40 m Sandand mud  C' dating
KJ1 3 67.5 67.5 Glycymeris vestita (Dunker) X IA 5-30m Coarse sand
KJ1 3 355 35.5 Glycymeris vestita (Dunker) 2~ xIA 5-30 m Coarse sand
KJ1 3 19.0 19.0 Pecten albicans (Schréter) ALY HTA 10-100 m Sand
KJl 3 16.0 16.0 Oblimopa multistriata (Forskaal) IGAFTHA 10-40 m Sand and mud
KJ1 3 7.0 7.0 Oblimopa multistriata (Forskaal) VT RS HA 10-40 m Sand and mud  C' dating
K2 1 18.5 18.5 Placamen tiara (Dillwyn) NFIHA 20-200 m Fine sand Fragment
KI2-2 CC 7.0 7.0 Oblimopa multistriata (Forskaal) VT RS HA 10-40 m Sand and mud  C' dating
Ki3-2 CC 10.0 3245 =4 Fragment, c dating
Ki3-2 1 86.5 309.5 Callista chinensis (Holten) vYYvU R 5-50 m Sand Fragment
KJ3-2 1 77.0 300.0 Zeuxis castus (Gould) NFAhvn 10-200 m Sand and mud  C" dating
Ki3-2 1 61.0 284.0 Tonna luteostoma (Kiister) RO A=F 10-200 m Fine sand
Ki3-2 1 235 246.5 Chlamys sp. ZHH Fragment, ct dating
Ki3-2 1 11.0 234.0 Pitar japonicus Kuroda & Kawamoto AN T 5-50 m Fine sand
Ki3-2 1 4.5 227.5 “KE Fragment
Ki32 2 91.5 216.5 Ostrea sp. 71 %4 Fragment
Ki3-2 2 66.0 191.0 Reticunassa multigranosa (Dunker) EAXALTRE intertidal-20 m Sand and gravel Fragment, c dating
KI3-2 2 545 179.5 Ostrea sp. eS| C" dating
KJj3-2 2 30.0 155.0 Ostrea sp. 71 %% Fragment
Ki32 2 155 140.5 Paphia amabilis (Philippi) VT A 10-70 m Sand Fragment, ' dating
K32 2 100 135.0 “KA Fragment, C'* dating
KJ3-2 3 39.0 67.5 Epitonium (Hirtoscala) castum (A. Adams) FHE AR HA 10-30 m Sand c* dating
Ki3-2 3 30.5 59.0 Cardita nodulosa Lamarck EEAH bV 5-450 m Sand and gravel
KJ3-2 3 13.0 41.5 Pecten albicans (Schroter) ALY HA 10-100 m Sand
K32 3 7.0 35.5 Crenulilimopsis oblonga (A. Adams) FIVIVTIRAFHA 50-200 m Sand and mud
K32 3 6.5 35.0 % Fragment
K32 3 5.0 33.5 Crenulilimopsis oblonga (A. Adams) FIVITATAA 50-200 m Sand and mud
Ki3-2 4 22.5 22.5 Crenulilimopsis oblonga (A. Adams) FIVIVT AT HA 50-200 m Sand and mud
KJ3-2 4 19.0 19.0 Pecten albicans (Schréter) ALY A 10-100 m Sand C'" dating
Ki4 1 0.5 382.5 Fragment, C'* dating
K4 1 47.0 349.0 Fragment
K14 1 31.5 3335 Fragment
K4 1 4.0 306.0 { Fragment
KJ4 1 0.5 302.5 Jupiteria (Saccella) confusa (Hanley) gFra s I FIhHA 10-50 m Fine sand
KJ4 2 94.5 297.5 7 =% Fragment
K4 2 610 264.0 #H Fragment, C'* dating
Ki4 2 32.0 235.0 HH Fragment
K4 2 20.0 223.0 Paphia sp. gz Fragment
Kl4 3 930 199.0 Natica sp. EH €' dating
KJ4 3 45.5 151.5 Inquisitor jeffreysii (Smith) EIVRT 10-100 m Sand c* dating
KJ4 3 24.0 130.0 Dentalium (Paradentalium ) oc [ Donovan Y1 R HA lowerintertidal-100 r Fine sand C'" dating
K4 3 5.0 111.0 Nuculana (Thestyleda ) yokoyamai yokoyamai Kuroda 77 7RV 127 /31 50-450 m Sand and mud
Ki4 4 83.5 102.5 Minoloia punctata A. Adams ENT DT L AN 50-150 m Sand and mud
K4 4 825 101.5 v = Fragment, C'* dating
Ki4 4 62.5 81.5 Nipp hander cumingii cumingii (A. Adams) JE VAL THA 100-200 m Fine sand
KI4 4 46.0 65.0 Antalis weinkauffi (Dunker) V) HA 30-500 m Fine sand
KJ4 4 46.0 65.0 Antalis weinkauffi (Dunker) YA 30-500 m Fine sand
KJ4 4 34.0 53.0 Dentalium (Paradentalium) I Donovan Y71 K/ JiA lowerintertidal-100 1 Fine sand
Ki4 4 26.0 45.0 Minoloia punctata A. Adams ENT DT L AN 50-150m Sand and mud
K4 4 15.0 34.0 Jupiteria (Saccella) confusa (Hanley) Frema s TIiiA 10-50m Fine sand
KJ4 4 10.5 29.5 7 =% Fragment, ct dating
KI4 4 5.0 24.0 wig=} Fragment
Ki4 4 3.5 22.5 Glycymeris vestita (Dunker) H=XHA 5-30m Coarse sand
KJ4 5 17.0 17.0 Recticunassa japonica A. Adams FX AR 7 intertidal-30 m Fine sand
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Table 2 Continued

KI5 1 265 2785 B XA or T AFHA C"* dating
KI5 1 54.5 306.5 Nuculana sp. 0 SA I A K
KJ5 1 55.0 307.0 Olivella fulgurata (Adams & Reeve) LVRH intertidal-20 m Sand Fragment
KI5 1 65.5 317.5 Nuculana sp. 0 SA I A K
KI5 1 79.0 331.0 Cyclocardia ferruginea (Clessin) a7 IHA 50-400 m Sand
KI5 1 870 3390 iy g\ Fragment, C'* dating
KI5 2 81.0 237.0 Cyclocardia ferruginea (Clessin) a7 IHA 50-40 Om Sand Fragment
KJ5 2 70.5 226.5 Cyclocardia ferruginea (Clessin) ra<V7 4 50-400 m Sand " dating
KIS 2 2.0 158.0 Natica sp. HH c* dating
KJ5 2 2.0 158.0 Acila (Truncacila) insignis (Gould) X7 704 5-200 m Mud
KJs 3 94.0 155.0 Acila sp. y;g=| Fragment
KI5 3 72.0 133.0 HH Fragment
KJ5 3 60.0 121.0 Cyclocardia ferruginea (Clessin) rua<7IHA 50-400 m Sand " dating
KI5 3 43.0 104.0 Parvamussium intuscostatum (Yokoyama) LY =2F 50-40 m Sand and gravel
KIS 3 38.5 99.5 Parvamussium intuscostatum (Yokoyama) ER)=UF 50-40 m Sand and gravel
KI5 3 11.0 72.0 Keenaea samarangae (Makiyama) XX a A 50-300 m Sand and mud
KI5 3 7.0 68.0 Glycymeris vestita (Dunker) 2z XA 5-30 m Coarse sand
KJ5 3 2.0 63.0  Glycymeris rotunda (Dunker) _=7Y 20-300 m Sand and mud ~ Fragment
KI5 4 56.5 56.5 Scaphechinus mirabilis (A. Agassiz) INA ) INTT IR (g =) Fragment, C'* dating
KJ5 4 49.5 49.5 Antalis weinkauffi (Dunker) > A 30-500 m Fine sand
KIS 4 200 20.0 ST AFHA? C" dating
KJ5 4 7.0 7.0 A Fragment, C'* dating
KJ6 1 42.0 183.0 Oblimopa multistriata (Forskaal) T AT A 10-40 m Sand and mud ™ dating
Ki6 1 35.0 176.0  Oblimopa multistriata (Forskaal) YITAFHA 10-40 m Sand and mud
Kl6 2 88.5 140.0 Oblimopa multistriata (Forskaal) T AFIHA 10-40 m Sand and mud
Ki6 2 82.0 133.5 Oblimopa multistriata (Forskaal) VITAFHA 10-40 m Sand and mud
Kl6 2 68.5 120.0 Oblimopa multistriata (Forskaal) T AFIHA 10-40 m Sand and mud
KJ6 2 55.5 107.0  Oblimopa multistriata (Forskaal) YITAFHA 10-40 m Sand and mud
Kl6 2 345 86.0 Oblimopa multistriata (Forskaal) T AFIHA 10-40 m Sand and mud
KIi6 2 17.5 69.0 Oblimopa multistriata (Forskaal) IATHA 10-40 m Sand and mud
KJ6 3 47.0 47.0 Oblimopa multistriata (Forskaal) T AFHA 10-40 m Sand and mud
KJ6-2 1 89.0 246.0 Oblimopa multistriata (Forskaal) VT AT A 10-40 m Sandand mud  C' dating
KJ6-2 1 69.5 226.5 Oblimopa multistriata (Forskaal) T AFHA 10-40 m Sand and mud
KJ6-2 1 485  205.5 Dimidacus sp. BH
KJ6-2 1 28.0 185.0 Episiphon subrectum (Smith) ayY ) HA 5-300 m Sand and mud
KJ6-2 1 26.0 183.0 Oblimopa multistriata (Forskaal) I ATHA 10-40 m Sand and mud
KJ6-2 1 20.5 177.5 vi'g=t Fragment
KJ6-2 1 7.1 164.1 Oblimopa multistriata (Forskaal) VT AFHAA 10-40 m Sandand mud  C' dating
KJ6-2 2 96.0 155.0  Oblimopa multistriata (Forskaal) T AFHA 10-40 m Sand and mud
KJ6-2 2 95.0 154.0  Glycymeris vestita (Dunker) g~ xHTA 5-30 m Coarse sand Fragment
KJ6-2 2 89.5 148.5 Heterocyathus japonicus (Verrill) AFa TIHA (k)
KJ6-2 2 71.5 130.5 Oblimopa multistriata (Forskaal) IATHA 10-40 m Sand and mud ~ Fragment
KJ6-2 2 335 92.5 Oblimopa multistriata (Forskaal) G AFHA 10-40 m Sand and mud  C' dating
KJ6-2 2 15.0 74.0 Phacosoma japonicum (Reeve) HHIHTA lowerintertidal-60 i Fine sand
KJ6-2 3 57.6 57.6 Oblimopa multistriata (Forskaal) TG AFHA 10-40 m Sand and mud  C' dating
KJ6-2 3 54.5 54.5 Paphia sp. v ig=| Fragment
KJ6-2 3 51.7 51.7 Oblimopa multistriata (Forskaal) T AFHA 10-40 m Sand and mud
KJ6-2 3 473 47.3 Oblimopa multistriata (Forskaal) T AFIA 10-40 m Sand and mud
KJ6-2 3 17.9 17.9 Moerella jedoensis (Lischke) X/ NTHA itnertidal-20 m Sand and mud ' dating

A3NREF /TS5 P AL

DEREM 5.5 pm LLED KD Gephyrocapsa Jg3 KT

MR 2 M SEIE N KJ2 & KJ2-2 BRUHIAR 3
MHRIENTz KJ3-2 Ofg FEblE, Wang LS
KDV EFTHSD. TNHICDVWTAITATA
RZEER L, GIREF /) TF> 7 s e aDREZ
Hie UCTHMEBIR 217, RO bNTaE
F/ TS N UALAD S B, BN L AR R
ZH3RIORY. RTCORRNS T ADOERD 4
M 5 5.5 um O Gephyrocapsa caribbeanica Boudreaux
and Hay 38 X U G. oceanica Kamptner H788 51 7z.
— J3, Emiliania huxleyi (Lohmann) Hay and Mohler,

Reticulofenestra asanoi Sato and Takayama, I3V X

Gephyrocapsa parallela Hay and Beaudry (Fr88 517
Moz

COXS HRBICHED S &, T OVREFSIRED >
)V ME R (CN13b A5 CN14a Hiff : Okada
and Bukry, 1980) IRt EN B EEZBNS. FEA
YBICHT S ERERCkaRE Y TS50 b
MefER BRI N TS (KR - @i, 1988).
AEARHRREERE 0D E HEBEFEE MR\ 72 8 ok 35 7 JeE o o B
LWEDD, WRIBEEICHAET 5775 Kd38 &, X
D EALOKRENEICEAES 277 F 022 OROHE
IKxttEnNs EEZEABNS.
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H3#&  KJ2 KJ2-2 BXU KJ3 DYEFRIRED IV MRS NGB T /) T5 27+ ALA.
INSOMZELT 2V NS, EREREEMOEICHHES %7 7 5 Kd38 » 5 KmUHE
ICHHES 5775 022 OMFEICKT L ENS.

Table 3

Calcareous nannoplankton occurred in the semi-consolidated silt of KJ2, KJ2-2, and KJ3.

The silty layer can be correlated to an interval from Kd38 tephra (Kiwada Formation,

Kazusa Group) to 022 (Otadai Formation, Kazusa Group) on the basis of the nannofossils.

5y 5
g g an =]
I a 5 =] k= s —
% %‘ = — § =) g‘ 9
I ! g |x g = |£
—2 o [75) . af\g/‘\ 23 = < P
v 3|~ 8 ~ o |2 E|S E S| 2 § |9 )
= ® < 1o s 3|5 3~ g8 s = 0
N 2ol © @ _ S| 2 3|8 g|T B~ X
&-Bb.ez duaMlﬂ.glﬂ.%Hgéa 2% & 2
SlE35l = 2 5z vl 3 &l 3 S £ 2| = o un
SolT B oY IR IS M S|= g 5 2| @ 5 2
S328 2| Z|E|sslzhledsc|sElcE | 22
D= e R N A B 1 1 B RE) Bl I P e =a
S S 9 Q Q N} ol= 23 = =
S 838 3 SIEE8|SE|ISElB|E g2 5|3V S N
Z2E22 ¥| S|TE[sESE|8EIS g8 g S z g
SETEI S| B [OFI&T|RT°|2 8|S € < 5| O =
S |0 s X Q |=5|ISV|sVIT &R I s S, 5
T A3 E = =R 3 S ST @ S
S S m ] = Sl | S¥ls S Y
O g|Q s = N I = SE ] o
=) = i wn > 2 !3% N N =
sl gl = s B I ST S
= S| S $78 g T |8
e g S S sl E | e
Q
sl 3 S = g =
2| f 2 S
KJ2 ([Sec.128-29cm| + + + + + + + + CN13b
KJ2-2 CC 3cm + + + + + + R R [ CN13b-CN14a
KJ2-2| CC 14.5cm + + R + + + + CN13b-CN14a
KJ3-2 CC2lecm + + + + + + + CN13b
+ : Present

R : Reworked species

4.4 JRHTER AR

WEHERY)ICE TN 5 HEAHE 37 iz hige Lt
TR PERARERIEDFER, KI5 ZDZFE NI NESE
i (11.7 cal kyr BP LIR#) (Walker et al., 2009) @
flizRUlz. a7 RS EOMRZUTICE DS,

KJ1 (3 6 il O Halk &2 M RICRE LTe. T D
B, RNk 7767 cal yr BP (27 279.5 cm),
7615 cal yr BP (27 ¥R 257.5 cm), 7727 cal yr
BP (277 ¥ 213.5 cm), 7140 cal yr BP (27 {¥
& 128.5 cm), 6500 cal yr BP (277 76.5 cm),
893 cal yr BP (7% 7.0 cm) DfEME SNz,

KJ2-2 13 1 8D HER 2 M GICHIE LTz, T OREE,
465 cal yr BP (a7 78E 7.0 cm) AfEb6Nie.

KJ3-2 1%, 9fEDHEARZMGRICHIE L. Z Dk
B, FNik D 8055 cal yr BP (274 324.5 cm),
7306 cal yr BP (27 % 300.0 cm), 7607 cal yr
BP (27 % 246.5 cm), 7237 cal yr BP (37 %%
191.0 cm), 8402 cal yr BP (I 7 % 179.5 cm),
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Preliminary results of boring survey of Postglacial deposits in the Kujukuri
coastal plain, Chiba Prefecture, central Japan

IVERJERE 7 e KBRS TS

Junko Komatsubara'* and Kiyohide Mizuno'

Abstract: We have collected existing boring logs and conducted boring surveys in order to reveal geologic structures beneath
middle to northern part of Kujukuri Plain, Chiba Prefecture, central Japan. Sedimentary facies of Holocene postglacial
deposits and tephrostratigraphy of Pleistocene have been confirmed by boring surveys. At least three buried valleys are
identified beneath the study area, which are 40 m deep or more.

Keywords: boring survey, boring log, incised valley, buried valley, tephra, Kazusa Group, postglacial deposit, Holocene,

Pleistocene, Kujukuri Plain

"5

NANEFEOHRED S LRI A TORIKT, ih
FRIECOMEMEZMET 5720, BlifFER—Y 27
FHESE & R—) VTl & 21> 7z, K=V 27
Hi 1A 2 TR O JE R & TR O KL e Y
S N, A O MCIZPEE 40 m 2 A %
HRAMDIRL LE 3RRIDHTET e bho Tz,
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Balak « WIS F 7o DY o T R OO B R ER DM T
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and Geoinformation)
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Fig.1  Distribution of collected borehole logs (small black dots) and boring sites (large black dots). Letters along the coast are town
and cities’ name. Coastline and boundaries between towns and cities are based on National Land Numerical Information from
Geospatial Information Authority of Japan. Outlines of highland are from Seamless Digital Geological Map of Japan (1:200,000),

Geological Survey of Japan, AIST.
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Table 1 Details of collected borehole logs.
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THEEMBERE A >V T+ A— a3y 3066 %1

VART—Ta v 2 X2
JEL 100
IERZ ) 12
REZEHT 13
L 28
PERSHTN AR 5
G 3226

%1 BlfEld TTEN#®~ Y 7] TRBF  http://map.pref.chiba.lg jp/index.asp
%2 http://www.geo-stn.bosai.go.jp/jps/index.html (B SERF AR EZEAT)

ok K=V HiSHT—2—%
Table 2  List of boring sites.

Logging
Core No. Area Longitude Latitude Method of boring temperature VpVs
GS-QAS-1  Asahi City 35° 46'24.23675" 140° 39'42.97485" vivro-drilling O
GS-QAS-2  Asahi City 35° 43'17.28943" 140° 37'52.02002"  IFCS (Rotary double-tube sampler) O
GS-QAS-3  Asahi City 35° 41'34.80779" 140° 39'58.91836"  IFCS (Rotary double-tube sampler) O O
GS-QYH-1 Yokoshibahikari Town 35° 36'569.57435" 140° 32'29.24025"  IFCS (Rotary double-tube sampler) O O

IFCS : Improved Fresh-water Core Sampling

#E (42) JGS1122 ITEDWTHIlE Lz,

BFonfza 7R R U CRdik L, o ostklic
DVTIEESRY, WO EAOEMEZITL, K
HET—h AT e Uz, 5RO ORI DN TIEER X
MEEMREHOR T Tk e T 2XF v 7 F 2 —T i
Kz fREL L 7z

1 EHLO G OERBUC IS B F b T3kt 7
5% R OH-1AX %/K T 10 ~ 20 % FREIC T LTz
EOZMH L. X REEREHO AT 73R
BUCIEAEMNEE 1 cm, 185 cm, £X 25 cm OFf
REHBEROBY T 5 AF v 75— =V, X #j
DEAFIZTEIE 40 KV, i 1.5 mA, HSHRFE 5 ~ 8 1),
Y =7 IV T B SHET Y 2L X iRt v
H— NAOMI Z iz, F 2 — 7 iRHREUC I AR S
HYFIVRABDTSAF v 7 Fa—7 (KT cm®)
Wz,

Fa—TEHIERE LTZa7Hh 5 20 cm BEICER
B U7z, SREVERICERZE L%, HIK60&ET
A8 WM T B THIEHERAZNEL, TDENLT
IKRZRDTz, a7 HEYHICEENS R B XU
YIRS DWT, PRASHEIERR 7 Hr B2 AT I AR
U T ERFZ TR ZHE L, B35 N7 FAAUYHE,
Reimer et al. (2013) ®F7—%+t v bk IntCall3 XU
MARINE13 &, #1EY 7 hw = 77 CALIB7.0.4 (Stuiver
and Reimer, 1993; Stuiver et al., 2015) Z{fif] L C/&
ERIEZ T Iz,

A=V v 7ar7hoisniz kG LT,
Rift 1/4 ~ 1/16 mm ¥+ ROK 17230 L, Wi
TS THYHI DR 285 5 L & &1, kil
T ADJEHTRNE RNtk E R MAIOT {4
) Zi1o7. EHIC—EORIC DV TE LA Z
ADMULZIT, AZRTE/ PURTEBY F7 Lz
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Fig.2  Detailed maps of boring sites. Based on GSI Maps from Geospatial Information Authority of Japan.

WTMIARRRI 2L, 775 AR 2 El LTz, D
&, BHERIC TR LTSGR 2 TERR U T2 OEZERHL
7% ICP 730 Mk E 7213 ICP & 7 AmiEic & » TR
e O3 EIEFMAERAIITKH L 7). £
NS OHERZ FEef- 5 TRSERE - LABERh oA LK
7 — 2 (HTHE A ,1980; HT1,1995; /K% - #§25,201 1)
CHER U TRt 2 T o T2,

4. 5

4.1 K=Y ¥ T hil

A=V ¥ T OFEZAI 25 2 KIS, HEH]
DT — 22§ 3IRITORT. B5hfeh—1) 70
7 OFRIRKZH 3 K~ 6 Kic, K=V 7 a7 o
W2 7 KICRT . RA—1 27 a7 HEREL L A
Vb s KO RALAED S OBEHERZEFENRZH 4 RIOR
T LR, ARENZFNOR—D V7 aA7ICDONTHk
N5, KIKEOZHFNEIR—Y > 7 a7 oakrk kil
IRIED FIROZEE A Wz, [AE & iz RO L BB
BICOWTIEME (1984) #&EIlc Lz, #iEXN

HZHRRBEIEEDELDTH D, LAREDOMHTFIC
KO SBERENDARENEN D 5.

4.1.1 GS-QAS-1

GS-QAS-1 FHTTERO BRI 7 I T 7 —
LBOt N THERI S Nz G2 KD, JaHl R OB &
1F 4127 m, $ExEEE 43.00 m, JRREEEL R GRS
30.46 m (%8 -26.33 m) ThH -7z (B3 X, 53 K).
4.1.1.1 #JE43.00 (27 Fhi) ~ 3046 m B
#h

AIROFEE LT BRIROIRE MR b 5720, K<
DI OHBTHEET S, 33.71 ~33.74 m il
NIAENASNS. FESEN LT EAICRERED
L TWE T s, MEEORRZ LI L
EZbN%.
4.1.1.2 %5 3046 ~1.40m DhRIE

Y% 30.46 ~ 3000 m I3 RO HBERD 5 &
. FOOEHME I AKETHEL, HIE 3046 ~
30.40 m ICiE FHifE DO BENHET 5. & LI
BEANGENS YD ZERETHL T LD,
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Table 3 Results of boring survey.

Gore No. Elevation Depth (TP Base. of postgla.cial Base of postglacial
(TP m) m) deposits (depth inm)  deposits (TP m)
GS-QAS-1 4127 43.00 30.46 -26.33
GS-QAS-2 5213 51.32 51.32 * -46.11 *
GS-QAS-3 4274 53.28 48.58 -44.31
GS-QYH-1 2111 61.00 33.52 -31.41

% : The sampler did not reach the base.

NEOEHHREY TH - EZ 5N, EE 30.00
m OREYIF 70 5 8960 + 30 yBP DGR EFEICH
Bontwnd 48,

YRR 30.00 ~ 25.50 m I3 EIROFEE LU WE R B
X UREMHR D 5725, fYIFA% R E DR
DHLAEET.

PRI 25.50 ~ 19.00 m 3 EJEDOFEE LU 72 B E D
AR 5755, Ml s Hig A DEdET 5.

ZRIZ 19.00 ~ 13.00 m (&K D B WREHTRL YD 5
5. EEMREOND LA L, T~ RARIEE
MRBNBE L TADHS. MhERBRFHRIET S.
B 14.15 m O H 75 8230 + 30 yBP Ofihik:
FERMESNT VS, HWIADBOIHD 575 D {KARIRR
EEMNELONE D, THNEHRE Y EE A 5N
%.

I 13.00 ~ 6.70 m & FITHIKD VAR 5
%0, MR Es KOk E T T, KA~ mARES
[EEENFET S, HRADRET . SARSEEAD

Hon, KFROZEMELNT D, EERIMHERS
MmeEZH5NS.

B 6.70 ~ 1.40 m I THim 5 EAMKA L L 72f
Hlgnbxs. Hith 22 GHFENEET 5. L
A >Z bV (Macoma incongrua(Martens)) 7% £ N
HoORbazETH b, NEHREEEZ 5N
5.
4.1.1.3 HJE1.40~0.00m (&) ANILHELB
KL

TR 1.40 ~ 0.60 m & BE O B e ~ M ki b,
PRI 0.60 ~ 0.00 m 3R U D Tk D L HR
ME7%%. Ik FEBZRRE B 2350, ZhTh
PHELBXUBRLEEZONS.

4.1.2 GS-QAS-2
GS-QAS-2 [ZNHT DOJH A R —Y DAL B PN O F i
IEEEIG A TN S Nz CGB 2 KD, fiH R o s

B4R ERTERERE YL
Table 4 List of radiocarbon age.

No Sample Name  Depth (m) Material 14CageyrBP (10) 14CagecalBP (20) mean probability
IAAA-152060 GS-QAS-1_1415 14.15 Shell 823030 8610-8918 8750
9926-9998 (0.255)

TAAA-152061  GS-QAS-1_3000 30.00 Plant 8960130 10002-10065 (0.175) 10144
10120-10220 (0.571)
10878-10933 (0.097)

IAAA-151461 GS-QAS-2_4355 43.55 Plant 9700£40 11150
11080-11212 (0.903)

IAAA-151462 GS-QAS-2_4755 47.55 Plant 9570£40 10746-11095 10934
12015-12251 (0.668)

IAAA-151463  GS-QAS-2_5057 50.57 Plant 10340£40 12194

12259-12387 (0.332)

TAAA-152062 GS-QAS-3_4854

48.54 Shell (Crassostea gigas)

10200+40 11103-11275 11191

CALIB REV7.1.0
Stuiver, M., and Reimer, P.J., 1993, Radiocarbon, 35, 215-230.

IntCal13 and MARINE13 radiocarbon age calibration curves 0-50000 years calBP
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B U 72BN TEZIC & > THEL S Nz HERY) 3 &
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2,111 m, #EEREIE 60.00 m, (R I I R L
33.52m (FEE -31.41m) Th-o7z CE6 K, 5 3%).
4.1.4.1 HPE60.00 (27 Fii) ~33.52m HHi
R

WHEEN 55, L TED YAV —THET 2
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MR RD~ RS DTG 2 Peds 3, RIKICHRET 5 450E
DTS REFIC R > TS, ENICHYIA D&
ENd. KUKEDN4AETFEL, TNENOHEEIL
60.90 ~ 60.93 m (QYH1-60.93), 49.80 ~ 49.83
m (QYH1-49.83),42.70 ~ 42.73 m (QYH1-42.73),
38.12~38.18 m (QYH1-38.18) T&%.
4.1.4.2 R 3352~ 0.52m DRLE

R 33.52~26.12 ml&, MHGEE30 m & b FAD)
A2 S GUERN 5%, B (%FE 30 m
X0 bAD EEICRERMAN 5755, Fi&EH
MR BH THET 5. AENEEL, HRADETES
%.

R 26.12 ~ 8.40 m I EITHIAD BOHIKIRY D 5
5%, HRZa R, AT~ KA R E A FEE
5. WKOROWENSRD, AT~ KA R
JEHIAFET DT D, FEINEHERE B2 5N
%.
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Table 5 Results of volcanic ash analysis.

WL

Sl EHHR? Wﬁ$ T AT AT AN
Volcanie Ash Layer Heavy Mineral | Refractive Index Major Element of Glass (wt%) Trace Element of Glass (ppm)
Composition #5 AGlass (n) | SiO, i TiO, i ALO,: Fe,O,T MnO i MgO i CaO i Na,0: K,O: P,O;| Ba i La: Sc: Sr i V : Y
- QYH1-38.17 Am>0Opx 1.499-1.501 | 7382 0.19:11.45: 1.21{ 0.05¢ 0.19: 1.11: 349 332 0.02| 547} 22 4: 85 81 20
’, Ks18Y Am>0Opx,Cpx 1.499-1.502 0.21:i12.14: 1.25: 006 0.15% 127 3.67: 3.31: 0.04|546: 23 4: 92 6 22
QYH1-42.72 Bi>>Am,Opx 1.499-1.501
{ Ks22" Bi>>Am,Opx,Cpx| 1.498-1.499
~ QYH1-49.83 | BiAm>Opx,Cpx| 1.500-1.502 | 73.06 0.16 {12.08 { 1.05: 008 0.19{ 098 i 3.70: 3.96 | 0.02 | 785} 28 2145 8i 17
’7 Ch2" Bi>Am>Opx,Cpx| 1.500-1.501 0.18:1295: 1.18: 0.09: 0.15: 1.22: 341: 3.16: 0.04 | 750 : 30 2:176 417
QYH1-60.93 | Opx.Cpx,Am 1.499-1.502
- QAS3-48.68 Opx,Cpx 1.501-1.503 | 74.02: 020 :{11.13} 148 0.06: 020 1.31§ 396 221 0.02]| 542} 15 9: 81 <5i 49
L Kul? Opx,Cpx>>Am | 1.501-1.503 0.23:1269: 1.80: 0.07: 020: 1.71: 384 : 225 0.06 | 546 15 9: 95 5i 54

U FRRIERET T S OO T— R FITKEF - #§43(2011) 1T <. Tephra data of the Kazusa Group are mainly based on Mizuno and Naya (2011).
2 Am : f4P96 (Amphibole), Opx : #1/7##47(Orthopyroxene), Cpx : HRHHif (Clinopyroxene), Bi: HZEH}(Biotite).

VICPAENHIEE T2 IRICPEIRDNAIC K 5. LAERET 7 LSOO - {TEIRERBIFEMR 24 Method : Inductivery Coupled Plasma Atomic Emission

Spectrometry except for La, and ICP Mass Spectrometry for La, analysed by Sumiko Resources Exploration & Development Co.Ltd, except the Kazusa Group's tephras.
Fe,0,TIdfeFeftZFe,0,& U THtH L7z& D, Fe,0,T means total Fe calculated as Fe,0,.

RIE 8.40 ~ 3.00 m I Higt v 2 % < SOk ~
PRI 5755, L TAICKD ik O%E-HI RS
N5, MRLEENFET S, HiRh 22 < SOk
B 5a0, RREHENEET S D, LB
MR L EZ 5N 5.

R 3.00 ~ 0.52 m &Ik D ROHIRRS D 5750,
EILPIA L U 7 AT~ (KA RS B FEE S
%. TEFE 3.00 ~ 2.40 m I & EIE 64T Macaronicnus
segregates WHH5NS. HEIPIORBENRSNS T &,
MR~ IR OREHER YN R R b A R S N
LT D, FHELDSEZEICT TOHERE) EE 2 5
ns.

4.1.43 %E052~0.00m (k) &l

B RA 4 cm O A2 ke U, BB e EHTR

WthHs. KteEzbNS.

4.1.5 Kiligoabi

ARDR—=V 77055, GS-QAS-3 BXT
GS-QYH-1 ICiZ AL ER R SNz, TDHIBED5JE
ICDWCIREKT 7 Z Loxfttztt> 7z, KILIRD 77 Hr
T—RAD—ExE 5 RIS, KLKEZZL a7 HA
ZH 8 KIRY. LN ZENZThOKLKIEDR# &
BERIOD XL & DRFEIC DN TR RS,
QAS3-48.68 I3 JE/E# 3 cm T #§ H Mk ST 1
ZONKINKIN B2 0, INT VIO KA T A% Tk e
L, MV Eii i a iz e a s, mIYIE R,
Hipi G2 2R L9 5. kLA T AL K0

MR IR L, JRITHR & O T RIS ERR R E A
o Kul 77 ZICHIL, sttEns.

QYH1-60.93 I3/E/EH 3 cm DMIHIRIR~ )L k4
A ZDKILRN 5750, wmAGBTT 0y ZIRIChhh
Ak R eIk 2T B, KL T ARZIEFDONT )L
RIDZIL BN EMNDRD, BEEFTIIRA T A
LOBTENTWS. EIRYNIIRHEG, BRI,
G EET. VRS, (LEINi T TE LT,
SHERIHTH 5.

QYH1-49.83 13 J&)5#) 3 cm DX A bl b v«
ZDKIKD 5750, ZF0O A AERDFEELE
JE#) 13 cm OXKIIKEJREZ S . JEFO87 )V,
BN T ANERTH S, HEIYIE, BE
B ARAEMNZ L, ROBaCHERAL T ENS.
NIH T ZADIL AL T, Ba OEFA &EHIHHIIC
@l ETRR EOR T, HREREMEET
O Ch2 77 FicHtbEns.

QYH1-42.72 13 JEIEH) 1 cm QMR 1 XDk
WK 5755 B L, JEIER 3 cm ORI ~HRIRD
A ZDKILRD 57525 FEBIC U B, FEOKLIK
JEE T vy ZIRORNERIEZ DA TH . DAL
JEix, EFOLEMEFAhETEZNUATTAELEE
f1, A¥EEORSSKIMNARREEZ o, X-EIY
BERERDPEAINICSZ O E WS FEERD. cnbD
R L TOiOT 7 ORED S, HHERESRET O
Ks22 77 JlcxfttEn 5.

QYH1-38.17 IZE XK 1 cm OHIKIIIY A XD T
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Fig. 8 Photographs of cores including volcanic ash layers.
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Fig. 9  Correlations of Pleistocene volcanic layers around the study area.
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2000).
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Fig.10  Elevation map of the basal boundary of Postglacial deposits.
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THERLE L GS-TM-1 a7 1A b N 5 UiEik MRSk RE
A B o HERHI & Ptk

Sedimentary facies and physical properties of the Pleistocene Kioroshi
Formation in the GS-TM-1 core, Tomisato, Chiba Prefecture

HApE 4% e SRHHIEORER e PR 2

Tsutomu Nakazawa'* , Kentaro Sakata' and Hiroomi Nakazato®

Abstract: The Pleistocene Kioroshi Formation includes soft muddy incised-valley fills with potential risk of amplifying
earthquake motion. A drilling survey has been conducted at Tomisato, Chiba Prefecture for better understanding sedimentary
facies and physical properties of the Kioroshi Formation. The correlation of the Tomisato borehole with other two borehole
logs in the northern Chiba area reveals that the incised-valley fills of the Kioroshi Formation exhibit elongated distribution
with the E-W trend in this area and larger grain-sizes and higher S-wave velocities in the eastern bay-mouth side compared
with those in the western inner bay side. A thorough understanding of the lateral change in the sedimentary facies of the

incised-valley fills of the Kioroshi Formation is essential for the estimation of the potential disaster risk.

Keywords: Kioroshi Formation, Pleistocene, sedimentary facies, S-wave velocity, Tomisato
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DEHEYMERNS -olc, THEREEGLRICE
WCR—Y Y TE=Em LTz, £z, TNXTIC
Bt L7ZEIR O a7 & OEH O #7175 72,
ZORER, K TE T T EERILTHE Tk a i
WICHPEICHE S 2 L, Tl GEOfD o
FEEENRKZVD, ke LTI EMT 584
N2 L7xh, NEERN (FEEE &L T S IEED
RELIZBTEDHLMC T2, TDOEIIKAKT
JERHEDHEREYNZ T DJER » FEZEDE L L,
i) 2 7 Z 3T B3 N5 ZEYNC R %
TEDRETHS.

1. IC®IC

T R FEIE, mEREDKIE (MIS 5.5)
\CBILE OO B S5 D FEEFERIC IA DY - T2 i B RUE D HE
e LTHengA (i - ¥H, 1992), —/4T
JRIFTENC MR I Bl iR R R D fE 2 S T &
5, IO X7 L L TORMBELETHZ (h
EIEAH, 2006, 2015). LA LAEDNSAKFEOSH
DRI HIRICT T % T &b nized, ZD%
ICEEREHZLIC OV TRIEEAE D> TV
V. S DIF T IER IS 2 S RICK T E OB e
HEREIOR—V) > JEREZER L, FilLb S, FIv,
AN E RIS ZBI L TE N, S, 20T 5
WCHICALE S 5 THERE BB W THiTICK NEZ
WL Ll h—V V7R R ML G5 1KD. A
W T, SEEHEFR L 72 & 5 GS-TM-1 a 71 &
LNAATHEOBHNGT 7 oZ3#d 5 & &b,
ATAEIE E TICHIEE U7ZEIPE0 R O 3 77 5k & D L
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SRR AT AR Gt v X — MRS RITZEEM  (AIST, Geological Survey of Japan, Research Institute of Geology

and Geoinformation)

PO - BShPEERRER OISR B TA2SEEM (NARO, Institute for Rural Engineering)
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Fig. 1

White star mark: drill sites in the previous study.

IZ&D, KRTEOBEHZEE LTI DOV TERT
%.

2. HWETREH

A O T HERALEBICIE R MRREREDN AL 7
9 5. THIEEHE, - BRI O/ KAELE) 2
WU 7z 1 Bl O - HERRICHRY 9 2 HERY 1 7L
1 REE UTHZ, MK o HuskidfE, %08, FHiRE,
H)IE, B, KTE, miRE, 3B X UERRR LI
RKaENTWS (G2 X ; kG- &% 1984).
BREBEOERMEMRIEMIS 12 ~53 XNz (hE -
i, 2001). TD5H, SREIOFHENGETHS AT
JEX, RREBDKIATH % MIS 5.5 ICTEK & Nz HifE T,

CAUCHY 9 % HE I BIACTFEFIC AL < AT 5T
W5, KTER, DRSO M % TE
&N EATHHRINICIAERIC 049 % BRI 5%
(rhi < &k, 2002 ; i - H4, 2011). FABIEG
MR AT LTRSS N EZ DN, NEROTEHE
ZFEEE L, BEMDITIEAROWE X 72 30
ZES (FhEEEA, 2006). EEEASNU T AT LT
JEENnizeEA LN (Wi - #H, 1992), M7~
DEMHZAENE L <, BISCFE T i3I ibiei
HENSE2E00, TENSEE < 177 IS
TIFWEN T S, Tz, B - A I3
TV Z DU S (R « B4H, 1992 ; Oka-
zaki and Masuda, 1995 ; Nishikawa and Ito, 2000),
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Stratigraphic summary of the Pleistocene Shimosa
Group.

Modified from Nakazawa and Tanabe (2011).
Marine isotope curve is adapted from Lisiecki and
Raymo (2005).

Correlation between formations and MIS is based on
Nakazato and Sato (2001).

Fig. 2

2012 ; igE A, 2016) &IN5 BbA=ER-RN
HHoN5., BKH « AIFERHIICH SN 23 =AM
U7 OYINEICHY T 58RO 5 57— il 7
ELE EF#MTL2EEZLNTWS (iR - #5H,
1992).

FLFSS RES
A=V T EEE R CROE B RN ENTH

M7z G 1 XD, fE S ORI ALE RS HIE AR
DEBHTHS.

0 Ka

100

200

300

400

500

GS-TM-1 R—V > (G 3 XD
BRI (FHEPIRNE)
35°43'46.2"N, 140°20'42.6"E
LIS : TP+39.93 m
R 654 m

PEt RS, TIERMEIREG A > T+ A—2 3 VN
> (2016) WKEREN TV D LER—Y ¥ FFIR
Nz2ZEIC, AHEOKRTEORHDHER DB K Z
DA GF 1 KD ZHEE Lz 5 A TE Lz, iz,
FERIC HER—) » THRRZ S B IR 2 T0E L
To. ARHUETIEAR T E B D HERTY) ORI & -20
m (FEICRE T N7z 8, YRR 65 m X CHiE L 7z.
a7 SR OSHIERENC I, WIS VUT5 Bk Ok
Co—VEZHBALEZ 116 mmEDO Y TIVF 2—
TY T I—2 LTz, BRI 7z a7 iR IR =
WER L, (b =Z—)VEICA) v bR AN, T
AV —=ZHOTHEEIL, FEHOFEMABIEIC K DI
JE 7zl Lz,

a7 o EHEICAEETccDTITAF v
Fa—TH20cm T EIC 1 DTDMLIAAT, &Kk
HNE K ORI AT F OHERIRRL 2 0 E L 72, Bk
KX, Fa—TOE%E 50 Clicty b UIzizigdnng
HWT 001 g i TEROZ(EHNASNEL D E
THMRL, Wk e oERZIIKT 5 LIcK
DR L. RREBWEROF 2 —7 Oilklz v
THIE DM 21T o 7o, RIS Rt B L —
Y—[affr / BELERL PR E 26 E LA-960 Z2 v
fo. Fa—7MHRERICHTE U ZiEZKIC AT

B ERE 2 VT 3 ool E gtk 2Rz
AEREICRAL, EHICHEERENICBWTE-E
BALERIC K O B E BTz, R R iilliEl, L—9—
Yt (650 nm) U LED ¥ (405 nm) OiEi#=R%E %
NZFNS80~90 %, 70 ~90 B ITHHEL, B LT
BE OK) DOEITRZZNZN 1.650 (FZEGH 1.650,
R 0.0001), 1.333 &L, JHERHE 5 THiEL 7z
AT TR FEDMAER RN S X DT 2R H
UKURUTz. &7z, BfET 27 71OV, JEM
Dit#zd B L i, KIUATTARORITHEAGNE
FNBLGHERFZNEDOEIRAEZITo> 72, JEHTRH
S kv T R A A P S 2 R AT R
2 MAIOT (5%, 1995) ZfAL, 1alklicDE
20 RiLL EDOREZTT- Tz



VR 2T R RO - SEEE TR
35°43’ 46.2" N
140°20° 42.6”E
GsT™ ] AUTURE K SR PR mE
= o4 ITUE FkE BORE RRE S
EEEFE;F*G 4 (@) (%) (m/sec) (m/sec) (g/cm?)
Er g N s 2383 588888 228888 _eczzxnpe
GLOm E=-EOON 2 M= TP, +39.93m Nouswn-O0 o 3 8 88 085383833 o &8 8 8 3838 o wowmoao
' FHARIRO— L8
[ @ S
" RO et et
5 N N
1 1
B L
10 K
13295775
1390775
15|
légfi‘ azZwhv b
(G172 = D i
~TIVETL—18)
20 —feRee
I Bt NN (V2 =
(FaFiva~ 7k
A Z A= ) E
T = | & " 1
4
N N
2 > ,
=] = N g
= = N ¥
X S v ¥
A=y kIl = B
(? OB =
* 2
L =
A 5
N | |IC )
5487 775 Z ~ q
A=y kI ] E 3
Gal)1148) );>
k2. 5714775 4} \i
HiEERE

Mollusca Burrow Pumice

I:l Sand . Mud . Peat

Plant root Cross-stratification |§| Horizontal-stratification IE] Ripple . Gravel

I:' Tuffaceous clay . Volcanic ash soil

3K GS-TM-1 (EHD a7 DJEH L rEhER.

Fig. 3

PRHIESERE TRICIE, JHIFLZ VT PS M KR O
EEME, Fr VU S—MEZFM L. PS M
T2 (%) JGS1122 1T %, fLNKMLEK O
WENC DOV TUEY AR g Vi, LKA L D%
WERMCDOWTIRRZ Y VR —VEIC K D Ehi LTz, #ll
FEEYFIE05mE Lz, Y ARV Y a3 VTR
M E RN 248 PSLog-170 ¥ A7 LZMIRI L, &
7 2R — U T ALNZZAE IS A 11 5 Model-3315

Borehole log of GS-TM-1 (Tomisato).
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BAM KPNEOOTEH.

1 2 3 4 5

10 cm

7

Loz b1 GIAD, RISEHAEEST LRV E, GS-TM-1 a7, % 629 ~ 634 m

0N OO WD

L3z B GAIAD, JERETRE, KAET 7S (5487 m), GS-TM-1 37, % 54.5 ~ 55.0 m.

Lz ML GEBAD, EACHIRIE 2 HELOZ LW RERDIE, GS-TM-1 37, ¥ 48.0 ~ 485 m

L=y BT (2 RV, TEVIEE & s EYE, GS-TM-1 37, 4% 32.0 ~ 32.5m

L=y B IV (FaFLE), EPHEEOFE LVEERE, GS-TM-1 37, %FE 28.1 ~ 286 m

= bV (FvaTay s D, BlbaE2EE0E, GS-TM-1 a7, %% 23.0 ~ 235 m

L=y RVI (Fva7aY s B, NUYR— RIS EENRET S 00E, GS-TM-1 a7, % 12.1 ~ 126 m
A=y RV (TR T L= BEEEMHD, YR G2 & 388 < S TEBEOFE T ZH0E O NIRRT E

Akt WRET S, GSTM-1 a7, % 4.1 ~ 4.6 m

Fig.4  Core photographs of the Kioroshi Formation.

Unit I (fluvial facies), cross-stratified gravelly sand, GS-TM-1 core, depth 62.9—-63.4 m.

Unit I (fluvial facies), peaty mud intercalating tephra (54.87 m; arrowed), GS-TM-1 core, depth 54.5-55.0 m.
Unit II (inner bay facies), upward-fining bioturbated muddy sand, GS-TM-1 core, depth 48.0-48.5 m.

Unit III (?sand bar facies), sand intercalating thin mud layers, GS-TM-1 core, depth 32.0-32.5 m.

Unit V (upper delta front facies), mollusk-bearing sand, GS-TM-1 core, depth 23.0-23.5 m.
Unit VI (upper delta front facies), herringbone cross-stratified sand, GS-TM-1 core, depth 12.1-12.6 m.

1.
2.
3.
4.
5. Unit IV (prodelta facies), bioturbated sandy mud, GS-TM-1 core, depth 28.1-28.6 m.
6.
7.
8.

Unit VI (delta plain to terrestrial facies), facies transition from horizontal-stratified sand to tuffaceous mud containing

rhizolith, GS-TM-1 core, depth 4.1-4.6 m.
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4.1 Mkt

GS-TM-1 (EH) : %% 65.40 (LK) ~ 63.90 m
M A GS-TM-1 (B a7 TIELENHLIC 1.5
mEEHRINEDHTHS GB3K). T THE
TN AR < FATREELD % WISKA ORI EELD
F3E LT KMk D 572 %, 64.90 ~ 64.70
m IR E R 2 BT BIba R SR U CELT 5.

ML L BIHED & T AR T OARJEDN 50 L ORI
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THEE -20 m (i gl g & 2 O BN O HJE D5
HOMEREE N, HEEIKICIZ YDl 77 I RWIEE
NTWs & (FEZD, 2015), Z LU THE4e
RICHENCD 2 <RI pHEMEZE T 52 8 (F
H - kg, 2001) 595 L, KT DI DRED
R S IS I 5 L E A BN 5.
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M~ 5750, ki Bgichiiifbd 5. &
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A= ME RO EAREAEY 2 7TV 2 ~T)L
270y b TIEHICREET 22y b THD, ik
PUCHPIAA A 2 RO B D B RS T4 5 C &
Me, WYTIVEADOTIVAETaY s EENSTIVR T
L— VYT B ERETIERENT L EADBNS.
FPEDGEE - BEE - FKE LS POREIZIE S5 DENK
EVA, NESTHERR 300 ~ 400 m/sec, _EET 200
~ 300 m/sec &, EHICREITEMNNE %S, P
BRI ZAIZ/NE WA, 1,500 ~ 1,700 m/sec D
HPA TGO EFICEMNNE { K2 EMDRED BN
. HWURKEE D BT GRER 12 m LR oXo»
F—= )V TORERS R TIE 1,500 55 500 m/sec F2
JEE T EAICEMNRESZIT 5. HERI BT 2.0
g/em®, BT 1.7 ~ 1.8 g/em® &, LEJTICREICHH
WNEL R0, REHBTE 1.5 g/om® FEE TR TS
%. AKRIEMA 20 ~30 %Z&ERL, EETHETE
B 5HEANRDENS.

4.3 RS TN OB T — L

AR O AL I HHRE L R G R — LJE A
REIT S (H3IX). AoV TEEEM LR, K
N OWE D LI LR R 5 2 & > TRET
%, IRV EZ RS 0P EHORIRER T 575
5. Y taZ2 < &8, RICHBIERn—LEIZ,
BEONIIKE LN 5720, MO KR LD 5 ik
ERCE

44 5775

T™M-1-13.29 7 7 5 (%) 13.29 ~ 1330 m) 1
£

AUE ¢ ALRIRD ~RSHURI DY XD b U Tz kg o
NIZAMEK%. EEEH 1 cm. REHBIZE 624
U%. EHEPIERTEES, EREG, BEkEE, RER,
A2 G, 205 BRUTHEGOEITR (y)
% 1.704 ~ 1.715 (1.707, 1.713, $H55MNIEE— 1A,
LIFEC) Z/RY.

Mt AT T IEARTEO LB (= b V) ICHHE
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Table 1 Petrologic properties of intercalated tephra layers in GS-TM-1 core.
av4  WE F=Li ik EL opx T (y) gUBHTE (n) gtk kPt fdl
GS-TM-1  13.29-13.30 m s/ SI X, fitik c-ve  opx, cpx, mt, bi, ho  1.700, 1.704-1.715 (1.707, 1.713) — KIP series
GS-TM-1 13.90-13.91m A/ A, itk c opx, cpx, mt 1.706-1.711 (1.709), 1.719-1.721 — KIP series
GS-TM-1 54.87-54.88 m Hf/$I 2 (BAYLAH) m opx > cpx, mt 1.710-1.715, 1.727-1.730 (1.729-1.730) 1.501-1.502 (1.502) %L  TAu series
GS-TM-1  57.14-57.15m FA~#AESI A GEbAaT) e opx, cpx >mt 1.707-1.712 (1.710-1.711) 1.523-1.524 (1.524) % 4L TAuseries

£ ARIRD A X, m: PRI A X, o HURIRD DA R, ve: SRHLRIRG A X, opx: R AT, cpx: BiRHEEA, ho: Yl P04, bi: BERE, mt ML, gl KiLH T A

T50, AFEESHYEOT 75 LTKIP 775
HONHILNS. KIP 77 FEHIMEEMLITH S E DN
2 <, RUTHAAOEITHRIEA 1.705 ~ 1.713 O#i
FICH B E DM (TH - FH, 2003). K775
ORITHEA D JETRIEZ DHIPFANICH D, KIPTT7 5
BHCB ST A7 75 CTha T LICHEITIE.

TM-1-13.90 7 7 5 (%)% 13.90 ~ 1391 m) 1
£

ALK ¢ RIS A DR AL L7t s A B
. AR Z R 72 I3 EIER 1 cm TH %0,
ZO A 10 em i 7z D RO/ ADHULE (—
HEIR) 5. HIEYNIRTHE A, BB G, #Ek
WZEZE. 205 BRUTHADEN R (y) & 1.706
~1.711 (1.709), 1.719 ~ 1.721 %#R7.

M AT T SEARTEO LS (2=y b V) ITHHE
L, RTkAORITROE— RME (1.709) » 5 Hkr
I2LKIPTIIRDO—DTHS EHESIND. J272
USRI 1.719 ~ 1.721 ZR 3R 1E KIP 77
FEITITHIEN TV, HHELIZEOMNEA LK
AHEMED S 20, RFIZRIHTH 5.

TM-1-54.87 7 7 5 (%)% 54.87 ~ 54.88 m) i} 4
Mo 2, W&

AU EREE R ER OB A (a7 RIS BV T
1 ecm B ZHDB, PRY A XOHE/SI A
N5ix%. EIRVERIEOGZZ < FTED, HRE
ORI E A5 5N D, RUTHOGORITR (y)
¥ 1.710 ~ 1.715, 1.727 ~ 1.730 (1.729 ~ 1.730)
THY, 1.730ITET 2 mWlEZE R TR G 25T
CENRETH S, —F, KIUAHFT A O R) O
PR (n) & 1.501 ~ 1.502 (1.502) &KL MEZRT.
M AT T IEARTNEO N (& Fiio2=
FD ICHAET 2 W, AREFRMIE TEARTE MO
ERIC KBE RS TAu-12 I ttEE N5 (ZEIED,
1978) Kol 77 I HAIEST B e s (TG - =%,

1984), KT MHICHAET 577 F DML LT
TAu 7 7 TN BT 5N, WHID TAu 77 D
I CTRUTEAA D 1.730 BifR D &R R 2R O
& TAu-7 & TAu-10 ThH 5 WTHIED, 1974). Th
5 EDOME, SRILEIHZEML, EH5ICHEL
TWVEL.

T™™-1-57.14 7 7 5 ()% 57.14 ~57.15m) 1
£

sl ¢ IEREER OB ULG (a7 EEIEIC BV TR 2
~3cm) ZHDH B, MR~HRY A XOH~EA
BRI ANSRS. EIRYIIRGEGPER O
LBLIED, WHILE A TENE. TDS BRIGE
AR (y) 13 1.707 ~1.712 (1.710 ~ 1.711)
TH5. MUAFTA OI2R) D% (n) & 1.523
~ 1.524 (1.524) TH 5.
MILART 7T ERFEO R (2= s D ICHAEL,
WM E UC TAu 77 IREDE T S5 NE D, ®5
BiAT DJEHTHRD 1.710 #2197 7 Z3EBDH
B0, stz BREd % T T BB TIRE# L L.

4.5 HIP4 GS-1Z-1 B Tk GS-NT-1 a7 OkiJE 7 Hi
i

FIPY GS-1Z-1 M OF R GS-NT-1 2 7 DARIR X 35 &
U PS MiJE, HEMERSRIC OV TIEBICHEIED
(2014) THE LAY, SRS a7 ORI
e FhE Uiz, 55 5 RIS SRR & & & IThiFEZ (A
U7 U Rl Tz SICLURICEa T O
JEEAL DR RS .

FIPE GS-IZ-1 a7 T, EERN 45~ 40 miE> )b
N2 PRAILN S BRI~k 2 Ttk L 95, X
Tz, TREER) 40 ~ 30 m iEHRISD 5 2 )b b\ & 21k
I BRI LS B, —7, HEER 30 ~ 18 m Tl
DIV A XOHEPHT FAICHRET 5. BE 13 m
LRk 575 %.

BXHT GS-NT-1 27 T, &R 50 ~ 41 miZFIC
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FR~PRimh 5745 %. £z, RER 41 ~32 m i
RIS 5 2V b A& 2RI EOTICHIbI b d 5. — 7,
TRIEH) 32 ~ 20 m &)V kA SssliRib A\ & F5ic
RS 5. TRER 20 ~ 13 m TEHUIIV AL
RELZET 2D, TOWENTIEMKPANE BT
AL d %, TREERT 13 m PARIE ISR 5755,

5. #%%

C T TS EIME L EH GS-TM-1 a7 L it
ICHRET U7z B GS-NT-1 U1 GS1Z-1 a7 (Wi
A, 2015) DILIRIC Kb, K FEOHERHH D EHE
RIS DWW Tk d 5. BoXIcINS 3IARDaY
ORIRKZRY. &, KHEHEHFHEOI7ICDOWTIE
BRI ISR E T 21T e fesh, H5 NICiEZ
DORIEDHFER (ATT7 ) BRURLIz. ThbHh
FERHTRE RN U4 Al O B GS-TM-1 37 DiBANS &
D, AH GSNT-1 K UHIPE GS-1Z-1 T 712 DWW T EH
EENQROIHNSIZy FEDZE—EMEEL T3,

BHGSTM-1 a7 TlE, NUT7 VAT LD I
TIVRAEHEMIRENZ 2=y F VLD R, Tk&
bbb, A=y by MV X THRNT AR
JETHAHRTETHICHYTEEEZENS (83,
5K). TOARTFEFEBIE, BTN CHITE TR
OFNHZBRNTIZEAEDNEE THKENGD, &
HTREENZNT ENALMCE STz, THUII)E
Mo EAHRAE LIBEICE 23 5=y b 1T GEHH)
&, ke LTS LIt 2R 57551
Zy bV (FaTFIVE~FIEZTa Y s ) D
Mic, WEAEET 21y I ET ST &I
X%, 2=y P, FEOI=v A EAGHIR
ftgzdoicxl, EAMARICKIRL, REAEBS
X2k B T ENRMTHB. —F, D2 KD
a7 ORERHFEREH S L, EHE GS-TM-1 12w
BCHI GS-NT-1 a7 TE UK EALARDEN S
Xo5Ths. DB GNT-1 I7DATETF
HIXIFEAENRETEHZEDD, HE 32~ 20
miCDWTIE EJFICHKBE L, RHCERE 23 ~20 m
TRWEOHAINNED 255, £k, DAL
WFiREICA(ET S, TOX S RRIEZE) 5 K GS-
NT-1 37 OFE# 32 ~ 20 m i, =H GS-TM-1 O
TOazZy M EFELUDO T O R KD ERKS N
LEZONG. T, co= v LI, KH GS-

NT-1 a7 &g LT, SchiE L, HERD4HE, X0
BOSEN > eEZ BN ER GS-TM-1 a7 DIF
IMRENKREN. TOT END, 2= b ITIEEH
4 BETHANTZX SIS, FRMBICHMRAT S T LI
Ko TR E NIZNEBOEBIIZF O O 5 L7z
MTHZAREENENEEZ S5NS.

Sk, EROMEICKD, KNFE NS EMHZ
MELWT EHHLMTE> T2, KRB FEBIEERE
DANFETRTIE S PHEEH 150 ~ 200 m/sec FLE DR
9 EMNEE L (B 2 X5 5 KOHIPE GS-1Z-1 O
7)), BHIO TOEEE & Uiy X7 ik
D5 %EER L (hiE#iEh, 2015). X7z, TOB
MR OREIRE, MAHETHR 20 m (1 - Hl,
2011 ; HhEIE A, 2014), HIPETHI 25 m, HCHTH
35m, EHETHA0m &b, SEEORO Rl G5
D ICHY 9 2 diiliE EJEENRE 755 T LAVR
ENnfe. U UHENE EWN BT 5728, S 8E
BFEL R3EaPROENS. Thbb, FHTIEE
JET—# 200 m/sec 2 NEIBJEHEDNDHH L DD, %
<& 250 ~ 350 m/sec 279, AR TE DGR
JEICDWTRBRERZT TEL, DX REHOZIL
EFDONEHRTHEHETETHS.

6. ¥&¥

TIERALENC /3709 5K N E O R LD HEREY O feg
EYMtEER S i, ERITLRICBNTR—Y 7
PEEI LTz, Fiz, THE TICHE LIZEIERRL
MO a7 &L DEHDORZTT> 2. ZORE, KTE
FEBIE TR R i Tl B D RIS HPHICHITE < 43
L, R GEOMD OHEIE EEIENKE VD,
ke LT 2 8HENL R0, RN (4
) LU T SEGHEMNARE %5 T EMIHLMIC
Eolz. K TFEORDHERY) TGS RTEEN 5755
TEMNEL, MY XU L0 520, Ei - HEE
ENFELL, ZNSZEYNICHYET 5 EHAEETH
5.

T
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Stratigraphy of the Shimosa Group in the northern part of Chiba Prefecture

HH LR 1 L o

Hiroomi Nakazato' * and Hiroyuki Sato’

Abstract: This paper represents stratigraphic columns of outcrops showing sedimentary facies and marker tephra layers of the

Pleistocene Shimosa Group in the northern part of Chiba Prefecture. The geologic structure of the Shimosa Group reported by

Nakazato and Sato (2001) was interpreted from these outcrop data. They also indicate that the stratigraphic framework of the

Shimosa Group proposed by Tokuhashi and Endo (1984) can be applied to the whole area of Chiba Prefecture. The discovery

of J1 and J4 tephra layers from the Inubo Group reveals detailed geologic structure of the Shimosa Group in the northeastern

part of Chiba Prefecture.

Keywords: Pleistocene, tephra, stratigraphic columns, geologic structure, Shimosa Group, Chiba
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TIHRALEBIC AT 5 MAEROET L D
W, HE - R (2001) 13555 OB K I F E AR
MEZRLUE. AT, ZORORE K- - @REME
WX E T 7T OREMNZRL, TERIGH2IEIC R -
i (1984) OFEFXAMEHTES T L Z2RT.
TR AL Tl B & Hb A Jig L I g Y 12 P AT
JEW AT, RIEEIROBHZ KT L Thizh,
RREEEN DD J1 KT J4 ORHIC X b, HigatE
HIE, I74bb FEREKON iz LM L.

1. @I

THERJEHEIC I, h— ST NRERE (B
& - @Bk, 1984) WAL AT 5. NaEREE il
HIBIC BT R D RS, BUE, RAE, )
JE, REHFE, AKNE, Wik CERR LI Ky E
N (TERG - =Pk, 1984), T OREHEE FEIoKI MK
HEZSENC IR S NI HERE S — 7~ A DREE L F-ET
%77 ZOxic k0, BIEPEE IO BT O
BREXSICETENENTVS (hiE# - fH, 2005

).

FHEDIE, 1983 FIC MREROMEICETL, #&
FHIC B B HEREMIfAT N S N e T 7 S DA el
R Z IS M % 2 & TRERN & T 7 5 288
L, TIERJGERHEIC B 2 TRERORREDO
iz 5N Uiz (R & - {FBE, 1988 ; Nakazato et
al, 1989 ; WHE, 1993 ; {£j%, 1993). ZL T, W
B ik (1998) &, 16K, ‘SN HRRERES A&
JEFHYS L EZ SN TOWIRRERSHED Tyl 77
Z (lH, 1990) ZHEEED J4 775 LRttL,
L - 2 (2001) I2BWT FREROR BB OE
REFEmEHRK G5 1, 2K) ZRULE 2O
T, e — MBI DOV T3 (1993) 12X
DN 7 T—2 LR BERNARE NI, FHEIE—
B —FFE — 8k 1S DU T OFAR) R s DOV T
B BFERKADRE NEh o T2, AT T D
iz v &9 RN T — 2 2K E LTRKT
3. HbET, THEEICHHE ST D2 D REWN
THHEIRXZ 3 D0)b— MEIRL G 3~ 6 X)),
THSEROET, WEZMBIT 5. GBARTIE M
JEtER L2 MRS 2 ik, wE IR (R - REH,
1953), Wi L Zza&bE THERE Jo s /hEED,
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Fig.1 Contour map showing the basal surface of each formation of the Shimosa Group in the northern
part of Chiba Prefecture (modified from Fig.2 of Nakazato and Sato, 2001).

1981) & LT, H7HHARHERYIEHBIB o —
LE Im) I&EDTHS. Fz, FREROT 75
PR S R OBR O kS - = (1984) D4Fiz
3.
BUHHAEDZL <1 1980 FFRICHAMEET N, #5HT
TIFFFM7R BREEEISIC D & 1/100 HRRBZ/ERC L,
ZNSZHIRE Uiz e OZARRICUER LTz, SEEEHT
&, THETAFETT O 1/2,500 HiJE X R O 5t ) & vk =X
ZAEFITD 1/10,000 HUE XA 5 FEHE S & 72 B+ HY
D, NYRLANUCK D RS UER 2RO, f
ENTeT 7 TaARNE, BRI N OUKIRIRFICHERSY) & D
SERCEEL, MO R OEE IR K o0z
BRZE L, SEVIHRROBIZE, T2 C Y T ilE 2
Gk, 1982 fEJE, 1991 ; 5, 1995) IZ k%X
WWAZ A, ®HA, ARGORITRAEZTT> 7.
—HOFEHT DV TR AL AT T A D EPMA 734 % 47
W, ERMEEHRZ R DTz

2. MmFEEL— b~ GE4XD

RS2 RPEICHRN, AU TE SR O
&, TEAE - =E (1984) AV MR RO T 2R
U 7o il B R s O S NS B U, TEAh S EHAEJE
RN OHENMERET 7 L L BICTERTZ 5. R
ICHRIB DX DHE (Loc.830) TIdfEHET 7 Z YbO
~ Yb5 ZEBBEN A 5N, £ O TG #I w2
RS ABLIRAIEIC S Macaronichnus segregatis (% i,
1972 XK, 1994) 7 & & ek i b AV RS
TE%. AHiflcEir% Yb3, 5 (KiEH, 1978 D
SY, GoP,) &, AHEFMIOEE & A {72 it
E9 % MEXJE ONE, 195975 8) Zxfttd 2 L
THETH> 2, AHHOBERERED 513 Ybl
Lt S (E#E, 2000), BIED7 K O BHEIC
Tolz. WX OO FOHREMEmM (Loc, 351)
TR J1 2B HEEE R N L €D MO FRERE
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ST is TEA GHMUEA TS, WX OEON T Loc. 841 Tl
— _’fn"\N Ko e R RIS L, K2 AR RS Ky2, 3
\ﬁéﬁ%ﬁ‘-%%%‘h/%*m .3 Hol  zosmiEsExsn, chso bick P
AT ol Ttz | ' (TR T 3 A FEARET 3. & 5ICffOR
B (Locs. 838, 837) Tidif/IIE R LB Maca-
mE Lk | ronichnus segregatis 7= 3 BB ZE, KNI A
AN [xots | 201 gpoysnalmEsERSLN, HE (1993) 1ETh
ERR [htaTh-Ata- T = 1(éc;2)Th (8.0) Te AU OO R FH RN I HE L 7.
"""""" Loc. 841 MF /7 2 km OFAE - s (1984) 1T &
BE e oop, 130 % Loc.120 (HHRES) T, FREHIC Kml?
L Ybl—APms _ | _ : EENTENH T RET T7I5hd5. K770k
A5 ADERSIHRIE, ATEEHARERD Km1-d GhH,
R ns) 1999) &IdFAED, RIS ATILITAH - 5
Ay TES 40 | 11y (2011) HEE LIS 7 5 AtaTh (T,
s | ] 2003) LHIBE BT &M D, AtaTh ICHtbEhiz (h
: iE HEhn, 2013 5 15,
E & Lkss—TFV/KRIG 150
B | et KbKe—Koks 142 3. FEAMEL— G5 1K)

52 TRERHEFRRIER. (EiE, 2016 Z2—BekZ.
WA fifA LI FR 1% Bassinot et al., 1994 1IC X %)

Fig.2 Stratigraphic and chronological summary of the
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Shimosa Group (modified from Nanayama et al., 2016.
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Oxygen isotope stack curve is based on Bassinot et al., B (1993) IC K-> THLMIEI Nz, AETIERHA
1994).
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1R EDXICKD ERET 7S 0KNHT T ADT oK. CEB wt%, FE BB, 100% 5D
Table 1 Chemical composition of glass shards in tephra layers from the Kamiizumi Formation.

(upper: wt%, lower: standard deviation, Analyses recalculated to 100% on a volatile-free basis. )

SiO, TiO, AlLO; FeO MnO MgO CaO Na,O K,O0 Total/N
Km1? 78.25 0.14 12.40 0.96 0.09 0.15 1.25 3.59 3.18 100.00/19
WEH 0.22 0.08 0.12 0.09 0.07 0.05 0.06 0.16 0.13 HFEIEA2013)
Ata-Th 78.50 0.10 12.55 0.96 0.03 0.24 1.21 3.48 2.93 100.00/16
Kbl 0.34 0.06 0.15 0.08 0.04 0.04 0.09 0.15 0.14  K3IF - B{L2011)
Kml-d 77.96 0.17 12.36 0.73 0.07 0.10 0.76 3.53 4.32 100.00/20
R+ 0.26 0.05 0.17 0.11 0.05 0.05 0.07 0.09 0.07 HEL(1999)
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Fig.4  Stratigraphic columns of representative outcrops along the Murata River.

See Fig. 3 for locations of outcrops.

J: Jizodo Formation, Yb: Yabu Formation, Km: Kamiizumi Formation, Ky: Kiyokawa Formation, Yk: Yokota Formation,

Ko: Kioroshi Formation, Lm: younger Kanto Loam and terrace deposits.
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Fig.5  Stratigraphic columns of representative outcrops along the eastern margin of the Shimosa Upland.

See Fig. 3 for locations of outcrops and Fig. 4 for legend.

Kn: Kongochi Formation, J: Jizodo Formation, Yb: Yabu Formation, Ybl: lower part of Yabu Formation,
Ybu: upper part of Yabu Formation, Km: Kamiizumi Formation, Ky: Kiyokawa Formation, Yk: Yokota Formation,

Ko: Kioroshi Formation, Jo: Joso Formation, Lm: younger Kanto Loam and terrace deposits.
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Table 2

Ybl 77

TSI R RE DR

T DR & EDX IS & 2K IUT T ZAD T oK. CRBE - wit%, B - B, 100% R

Characteristics of refractive indices and chemical composition of glass shards in the Ybl tephra.
(upper: wt%, lower: standard deviation, Analyses recalculated to 100% on a volatile-free basis.)

HE# glass n=1.497-1.501(1.498) ho 1n,=1.689-1.701(1.694) : FEIIHNILE— N{E
FHE glass n=1.496-1.499(1.497) ho n,=1.691-1.701
WH L glass n=1.497-1.500(1.498) ho n,=1.691-1.702(1.694)
=7 glass n=1.497-1.500(1.498) ho n,=1.685-1.703(1.693)
SiO, TiO, AlO; FeO MnO MgO CaO Na,O KO Total/N
= 77.91 0.10 11.93 0.97 0.07 0.04 0.84 2.93 5.21 100.00/15
R ST 0.19 0.06 0.12 0.07 0.08 0.03 0.07 0.14 0.15  fH - JEREQ2008)
FHE 77.82 0.05 12.43 0.82 0.02 0.18 0.79 3.07 4.84 100.00/20
AT HET 0.35 0.04 0.08 0.07 0.03 0.06 0.05 0.15 0.18  HH - #H(2008)
L 77.94 0.11 11.96 0.85 0.06 0.05 0.84 2.96 5.23 100.00/15
Loc.830 0.18 0.06 0.14 0.08 0.06 0.04 0.05 0.06 0.15 I - FEREQ2008)
RE=T 78.06 0.05 12.32 0.81 0.02 0.17 0.80 2.88 4.90 100.00/20
FRHTTEE 020 0.06 0.09 0.10 0.03 0.06 0.05 0.12 0.15  HFEIZH(2004)
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Fig. 7  Stratigraphic columns of representative outcrops along the southern bank of the Tone River.

See Fig. 3 for locations of outcrops and Fig. 4 for legend.

J: Jizodo Formation, Ybl: lower part of Yabu Formation, Ybu: upper part of Yabu Formation, Km: Kamiizumi Formation,
Ky: Kiyokawa Formation, Ko: Kioroshi Formation, Jo: Joso Formation, Lm: younger Kanto Loam and terrace deposits.
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Drilling survey for establishing standard stratigraphic framework of the
alluvial beds in the northwestern part of Chiba Prefecture
(drilled in 2015FY and correlation of these bore hole logs)

TR R T T AL

Yoshinori Miyachi1 *

Junko Komatsubara' and Rei Nakashima'

Abstract: Drilling survey have been conducted for the purpose of establishing stratigraphic framework useful for correlation

of a large amount of log data in the metropolitan area. The drill sites located in the lowland and reclaimed area in Chiba

city along the Tokyo Bay and Imbanuma Lake in Narita city, Chiba Prefecture, central Japan. We obtained and analyzed

sedimentary facies analysis of five drilling core samples. There are underlain by the Pleistocene to Holocene successions

associated with man-made strata.

Keywords: drilling survey, standard stratigraphic framework, northwestern part of Chiba, alluvial beds
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Table 1 Drill sites data of this study.

Map showing the drill sites of this study. Base map taken from elevation map,
Geospatioal Information Authority of Japan.
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Fig.2  Log data of GS-CB-6 borehole, Chuo-Minato, Chuo-ku, Chiba city.
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4.1 K=V r7a7 okl
4.1.1 GS-CB-6

GS-CB-6 (& 2 ) (& THEMirh X ik O T3
TERG Je Hh O A R s AR TR (B85 ¢ TP. 2.03 m)
THHIE Nz, AR, EhEFEHRICK D 1963
EM DS 1965 FITHDIITHNT (FE-HIFRFEOHIX
e EEBEEY - RICK D). WREEEER, %
% 28.74 m, HVJHFOREI 1420 m EEZ SN 5.
ARO7 DJEHHIZLL RO D TH 5.

WP (% 40.00 m ~ 28.74 m)

HEOOMAII K D x%. EE38.10 m LY v
TIVIRBESEERIMNFET 5. EE 34.40 m ~ 38.10
mICIFAEEDNFEL, HOPTERNR SN HE
tHB. HE 30.60 m ~ 34.40 m IFEUEHED
T, MRS ~ AR P NE X 5 cm ~ 30 cm D
Mtz 2T 25T endbsb.
kg (9% 28.74 m ~ 16.87 m)

BRI OV 28.74 m ~ 24.60 m &, MEEDEH
BRI 5%, FKHES 35 em IZHEE K D B
%. BHIRA 6 cm DS, Fr—1, kOamake
X070, BYE LERICIEARERE O - 2L OBEE R
5N %. 28.30 m ~ 26.80 m (IR A B9 5 i
MR X D72 %. 26.80 m ~ 24.60 m 3, AHET
E MRS 10 cm ~ 60 cm HAAT TRED IR T

2460 m ~ 2000 m %, YIVhEXDES. LIE
LIEEEAASNS. 23.00 mA 5 22.00 m I35
WIHATEERESD U w TIVAR BN, T 2 RISk D
Honzc e dHs. 21.00 mHEICHT T A %
FET%.

20.00 m ~ 16.87 m 55 < FATHEMZ /R Hikik
CODVIVEEED %%, 20.00 m~ 19.60 m & H
R EZL . 1715 mhEice XA/ a7vy
ZHET B.

WL (16.87 m BLR)

16.87 m ~ 1420 m F MR K O 7x%. FHO
16.87 m ~ 16.21 m MR D~V Mt LT
W5, 1621 m~ 14.20 m MR K D220, 4
frEagtTthH 3. 1420 m ~ 15.00 m IZFFD
A ARF I A RLERLBADY ) A ZEE.

14.20 m ~ 10.20 m (&R} 32 JE B 72 F5 D RiiR b >
5V EEDRD, BEEESZT ENZN. 10.20 m
~ 540 m IEMKIP X D720 Ht 253, 6.00 m
~6.50 m & T 4.00 m ~ 4.50 m IZIEHR Y =
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K0ih, EELHBR EET.
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GS-CB-5 (3 3 ) 3 THEdiHhRXFHEDT 777~
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T OEEHO—ETIE 201 1 O APt
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% (Google Earth 2011.3.31). GS-CB-5 1 77 & #jit H]
HEIZ 110 mTHBH, T, MREBEHDDH
Rl T 5. T OHANIE (1993) RREHEAR—Y ¥
TER (THEEA D TH A= a N\ 7k E) Ik
% &, MBS ROMTICL 20, R
J£19.35 m, W EOREIZ 11.10m &EZ 5N 5.
A7 OEHIELLTOED Th 5.

MR (19.35m~ 11.10 m)

VIVMNEX D 5D, WEER FEO 19.10 m ~
1935 micidy = HB A #ET 5. 19.10 m ~
1330 m X iR A AEFET 5. 1330 m~ 11.10 m
WEOTATEERESD ) TIVEERIINFEGE S B )L b~
WXoixb, —EMICHIRLERE B SN2 ZTEREED
Hbohb.

N7 JE (£ 11.10 m ~ 5.62 m)

IVEEELDRD, MRS U b ANRALIE R
H5NM%. 11.00~10.80m, 10.60 ~9.85m, 7.00
~6.10m, 3.70 ~3.50 m THUEMEN TV ZIZH
5.40 m fHEICE SV R EHICHIRIIE ORPARD L 5 1
7z. 562 mM 5 2.10 m W b 2R Liah 6 ek
& LTV b BRI A T RRIEd %, 2.10 m
KO LEEIEaY 7V - R ENDHEN TN S.

4.1.3 GS-CB-7

GS-CB-7(#5 4 X ) & TEEMERIIXHK 6 THD
TERNIA SR - (Bt TP. 4.39 m) CHEFIE e,
BHEDAE RN ENFEARAERIE & U TRk 23R,
TERK7E £ DRt HIISFARI N D7k 7z RETEIC it
728, 196305 1968 FIfEb NIz, Aa7 |
H4mOEL LRCORPHOTHEDOEDLEEZ SN
%.

PREE O ELEIZTRE 26.70 m, M7 JE ORI TR
J£522m &EEABNS. AaAT7DEMHIZLLFDOLE
DTHB.
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Fig. 3

Log data of GS-CB-5 borehole, Shin-Minato, Mihama-ku, Chiba city.
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Wi (G9% 30.00 m ~ 26.70 m)

A DYEIRD BOHIRIS N B2 0, —Erhiid &
TSRO 575 5 EHEN D 5. RIKICRIREIETS
KOFATHERDIGET 5. BOHMHNEZEEN, T
SHICH > CHEET 5. HE 29.10 m ~ 29.20 m,
27.70 ~ 2790 m, 26.80 ~ 27.20 m ICIZ4IEH R
5Ns.

MREUE (9% 26.70 m ~ 5.22 m)

26.70 m ~ 25.80 m (FIHIKDENHIKIIOD 575 %
TIC B 2 BRI O, B, BEHP _KHOH®
Fraats.

2580 m ~ 19.75 m IIWHEEN 5% %. L ROl
JEIZLERTREL, TAV—THRBILETZTENT
TRV, MPVHERS 2GR, AREDTEET . M
BB X TN E ZAICK DSy FIRICHEEN
%. 25.10 m, 24.60 m, 20.00 m {35/ ¥ a—)b
fEL TV 5.

19.75 m ~ 18.35 m AR IO 575 5. BAE
HAFEEL, EOBEEZET. AR S I FIRIC
ZENS. 1845m ~ 1880 m ITIZAIENHENS.

18.35 m ~ 13.00 m IEMIRIID 575 %. EIRHFH
EL, HEFRZEFEEACEENRWV. & PO 40
cm X O OB, #, B Zzadk, fHmh s
FRLID N /RN LS % .

13.00 m ~ 5.22 m EEIHHIR A 5755, D
T IS A, FENFEET S, 11.00 m KO EAL
TY Y PIVRIRZEEAR SN, 925 m&DiEne T
AITIEHATIES, pIEEA R 5N %, 550 m ~ 5.22
m ZHRI EREO HED 5750, MREMICIEY v
TIVRRERN R SN I A D EENn 5.
ANzt (%% 5.22 m ~ 3.90 m)

522 m ~ 390 mF EICHIKOENEL 5D
RR e~ Pk 2 5. WYIR, BEOBIET 5. M
Rty ~ RIS DN IE RIS E BN FEE T . 4.88
m (BEICHEFYIONT 52 EE.

MR (3.90 m BL)

3.90 m ~ 3.45 m (& ABEOHBEES KT E RV
MHix%. EEIZEIKOENKDD 5755, 3.45
m ~ 2.80 m IZPEAGEDBIEENELE L TV 5. AE
375, REGBEITEIGRN L 5N 5. 280 m
~ 2.20 m FEHIKDOEOHKIS DN 5750, BT
BREEDEET %, 2.20 m ~ 1.70 m 7Tk B WA
Whroxy, BREEMRSNS. 1.70 m ~ 0.00 m

KO BENIRI N 555, 15, X CHEYR
ZEts. MRS 20 cm BBE L TEAEMRN RSN
2.

4.1.4 GS-NT-2

GS-NT-2 (35 5 XD &, pkHidbZE it (R
B2 T UTERR M ; £m @ TP, 1.61 m) THEHIE
N7z, 2011 FAE 5 ARt BRI B b ZE
BE A TE KRB IR KD 2 mic e 5
RHiO R, WABENA SN, HIEEEH
YL FRFRICBIEDIRIRICAEE E NI T AL TR
FARIINCHRAT BB TH o 72h, TLARHRLUEFRIRE
737KE& & U T OHIBARAIDGHEE N T & 7z (4t
M, 1981).

Wi (40.00 m ~ 38.20 m)

RESRSEANEAE T 2 AT~V » VR 7 519 %
BT O/ ~Mlkii X D75 5.

MR (G 38.20 m ~ 8.90 m)

FJEHERD 3820 m A5 37.10m FTHEET 1.10 m
FHEEL D55, B, Fr— b, fREE, EEOM
i~ ML D735, BEHMEEDNZ V. FIEICBWT
¥, 37.05m~ 3750 m BEEICH =5,

37.05 m ~ 32.00 m Ik Pz F LI 5. F
HD 37.05 m A5 35.90 m IFRIAZERINFIET .
3590 m &0 EEIZHIKOD S VK K 0 7x D, F
TEEMNESNS. 3360m~3220mIicidLiIEL
WBERPRONEZEEHS. 3220 m~ 32.00 m
BERERIVEXDRD, WYRER5N%.

3200 m~2440mixI)VMELDZES. 32.00
m M5 31.00 mIAEENESN, LIX LA
BET 5. 31.00 m ~ 2440 mIZIZEIEXIFEAL
Rond, B WifET 5. 2765 micldw o4
HINFET 5.

24.40 m ~ 14.40 m ZEBICFMOTI BN VIV
MgXvxs. 2240m~19.00 m T 15.00 m ~
1440 miTiF LIX LIX AR K3 cm K) 238,
17.60 m (\FEICIERE 3 cm OMF =55,

14.40 m ~ 4.88 m &, HAbfzZOmhiid~il
Ry, EAMRI(EAERY. 1350 m~ 13.10 m &
10.83m~ 1030 miEIL b EEH, FENMERENS.
PRI HERRSE DL TV 2 & DB S, 13.00 m
~ 11.50 m OHPRIRS I IF HERERE & D 7L S N,
890 m ~ 4.80 m £ Tl&, Hith>u— LoOfEz
Z GO MHKRDE D SR JE T 7R S
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Fig.5  Log data of GS-NT-2 borehole, Polder of the Inbanuma Lake, Narita city.
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%. 480 m~ 190 m FHBF ZB LM X 0xD
COEHEICIE LI LIERIR D R 5N 5.

190 m~ 160 mix> )V EEXDAD, LI
TATEMARONS.
1k (1.60 m ~ 1.00 m)

1.60 m ~ 1.00 m £ T3 4%, 1.00 m LI/
BZRLE LI XD 7% %.

4.2 YIEKYERAR

R—1 > LD PS HEORER, S HHEEE, HH
TR ORI R OREE T ld 350 ~ 400 m/s FEfE
Tha. MWEENCALHE 100 ~ 300 m/s f2E
L%, y BGHECEED RO IEER, HHHKLT
TREE RIS ClE 1.8 ~ 19 g/em® TH 3. 1ikE
FIEEDEMNAKEL, GS-CB-6 DMK T 1.4 ~
1.7, GSCB-7 T 1.7~19 g/em’ £ x> T\ %
GS-NT-2 Ti&, ROV METIE 1.7 F2E, Lo
HIKIES Tl 1.8 ~2.0 &7, & FEBOWRARDIEE
TE1.68 L/hEL %5, NTHIEZREDN SRS
GS-CB-6 T, 1.7~ 18, #b LZ&H.L& L7z GS
CB-6 Tl& 1.5~ 16 L/hELE>TWVs. Bk,
MRS T 10 ~ 30 %, >V KT 50 % &R <
5% EBKENE KB HEMCHD.

4.3 YERBRBI L Ptk

SRR 25 AEEED BT 27 FERE ISR LTz R—1
TORIRKZSE 6 KICE L» D, JifEEHR S
A3 THEHI X Nz GS-CB-6, GS-CB-3, GS-CB-4, GS-
CB-7, GS-FB-4, GS-NS-1 2 UF GS-FB-2 o1 7 7% Lhi#g L
7-. GS-CB-6 & GS-CB-3, GS-CB-4 & GS-CB-7 }¢ U
GS-FB-4 & GSNS-1 ZZNZFNA CHERATH S L5
ZbN%. TTT, GSFB-2, GS-FB-3 Oiddkidk, rhi
1Z /" (2014), GS-CB-4, GS-FB-4, GS-NS-1, GS-CB-3,
GS-CB-4 OFd#d =iz A (2015d) Ic &k 3. ¥, LU
TR, Be (TP) TOn9.
WRE IS @ PRTE K ORE, GS-CB-6 T -26.71
m CREH OB HARE L 2457 mETHLHN
%. D LFD GS-CB-3 Tl -15.50 m T, H:JErEE
LTHilE -13.70 m TH - 7z, GS-CB-4 DififEEE,
3370 m CTHEIEHH 1.00 m ZEHETHB. TD
EFIC 72 % GS-CB-7 1& 2231 m C, -21.41 m &
THEFROBHMEE TR, REKMEEZEN5.
GS-FB-4 OyisEELEE -20.00 m T -18.61 m £ Tl

MR C O OMETH %, GSNS- TIXRIEN -16.77
m, EJEM FMiiE-1590m &% 5> T\, GS-FB-2
Tl -3322 mMAEK L H->THED -31.84 m £ THE
JE%z2 &L,

RS ZHERD ¢ RROBREOMREREE, GS-FB-2 Tl
REBOEIIEHEREY),  EERDSNIBHEREI 5720 ()
EIEAY, 2014), ZOEFIUCIET THEREYIDLL 57
9% (HHugh, 20150). SEHETZ37 TH,
GS-CB-4 € (% -19.32 m ~ -1822 m IC, GS-CB-7 T
1 -15.36 m ~-13.96 m, GS-FB-4 TI!& -11.81 m ~
-10.01 m, GS-NS-1 Tl -6.80 m~-655mZ LT,
GS-FB-2 Tl& -20.44 m ~ -17.24 m I HiREEE D H
ko hize 2  GUlEEND 5. iz, TOEUEIC
ZENSBan b OFEMREIE, WIhE 8500 ~
9,000 &R LTCEH (EHiEh, 2015d) (XIF[H—
gL EZ 5NS.

BEST B ¢ AT O RRR RIS L, B2 RIRT L
BOTHS. TOESTHMMAZVWOIE, HILTEIOWHE
FED B OFRBEZ T Tix <, BRI QUG 72 ]
HALUTIY FFSNEGmeH 57280, BN EOS
MBIk Z R LTV,

5. #bbic

AHFZE T T HERAL PR AUE R O MR IS DV
T, MER—Y) VI TF =20V T 7 L ALE%
FHER—) V TE I L. SIS, g
JE N G EHZ B 5 X0 U, RE B & AR
IS BT - SEROH S 2 Fe U7z, T Ot
BT - VPR - BENZEDY, TNENFHERL, RO
728, [FARDEHTH 2 T & B KFIMDEIT WD,
i« AR FUL A O k75 EHERI) ORFED 5 IX 9y
Ul ZRITEND ST O 7 ROBRA TOM
BEOEMZIRT 5 LN TE. SBINGDME
FHfEdT - SEARIIE 7R ED DT 2D 5 N H 5. &
7z, MR ~EEE I T OMRE AR AP T
J&D 3 Kot IS DOV TRER—1 > 7 L DXt
btz dED T2 (E L, 2015a), TN 5 DX T4
PLIEERIC IRV AR X DR 2 D 5

T

7 RARIOBIE - DHERTIE, HENHRITIERM
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W2k EFAEmtE . B, TP)
Table 2 Correlation of stratigraphic boundary. (Elevation, TP )

GS-CB-6|GS-CB-3|GS-CB-4|GS-CB-7|GS-FB-4 |GS-NS-1|GS-FB-2

B EIEE -14.84 -0.68 —6.87 -0.83 —1.42 -29 —6.14
SV | Em - - -18.22] -13.96] -10.01 -6.55| —17.24
BY | Tm - — -19.32] -15.36] -11.81 -6.8] -20.44
HE 1 E -24.57 -13.7 -32.7]  -2141] -18.61 -15.9] -31.84
EHE -26.71 -15.5 -33.7)  -22.31 -20] -16.77| -33.22

DEIAHE 1K, WAEMKICIHZWIEZWE. T
WERBIEM e o 2 —oEk &L, SHE ML
IKIFR—=1 V7 e, a7 R CIRERERCHE
fzniziznwiz, =1 YV IRBICH > T, T
VAT IEHORRGAR, TR T HREEE s, T4
TERE R R O T3 ATE )AL AR — Y EBIC 2 K7l
HEEM > TV, R—=D Ve, Kt
THERASHICK > TEMS N, THDHTIREDOR
W7 R R E Nz
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Stratigraphy of the Pleistocene Shimosa Group in the Chiba area:
A preliminary report on GS-CB-1 and GS-CB-5 boreholes

AR ACRL '« DR HRER e vhise 5%

Tomonori Naya'*, Kentaro Sakata' and Tsutomu Nakazawa'

Abstract: Two drilling surveys were performed in Chiba City, Inage (GS-CB-1) and Mihama (GS-CB-5), with the aim of
understanding stratigraphy of the middle to upper Pleistocene Shimosa Group beneath Chiba area, the northern part of Chiba

Prefecture, central Japan. A number of sedimentary cycles and key tephra layers were recognized in the cores. The Shimosa

Group shallower than the depth of 120m in this area can be divided into Yabu Formation, Kamiizumi Foramation, Kiyokawa

Formation, Yokota Formation, Kioyoshi Formation and Joso Clay. Altitude distribution of key tephra and each formation

between the cores suggests a geological structure which is inclined towards the Tokyo Bay in this area.

Keywords: Shimosa Group, Chiba, drilling survey, subsurface geology, S-wave velocity

DAY

TIERUK DI I 04 % i — LA TR MR
MO ZHEMMCT BT, TENMEX (GS-
CB-1) & THEMEEKX (GS-CB-5) THR—Y VY TJiliE
ZiTote. R=U 27 a7 h 53 EROHRY A 7V
EHTTIE T B ENTE . FHELN
Tl A RICEE DK &, ARHIK O 120 m A
ROEHHRE MK D, #KE, ERE, EIIE R
HE, AKME FERiEHicKosEhs, a7icsy
BEREOBRE N D, ARSI IR GBI -
TERNS 2 EMGEDMRIES 2 T LAl E NS,

1. ELBIC

BRI, iRk 5 FERL D i — bR S i
O MREBEDNILS MY 5. MRERE, O
BEEBICBNTRERICEHN L TED, Th&D
& NRERRIC N IE S 2 B BT B th R T U e AR 2 Bk
XIFLAEDEHH FITRIEL TV 5. TR

DfEFIE, BEEZICHDEWSMICEN, ik s
MR ENTWS (TG - =, 1984). EHIC
WAETE, THIRAGRD 5 7 R IRAEROM R /5 4id
% FRERHCDOWTER—1 > 7 a7 OF R fEMTIC
D%, FEEEO TR L O &g % E 70k
MITHENTWS (E - 8, 2005 ; - H
2, 2011 ; % - 2, 201472 8). HEUEILIC
(S 5 THEETEEROMRAIE, BIREE iR e
RIS, FREREOKID N FICRIEEL TV, i
kS T ORICIE, HEICHD > THLERT 5
HERSENHEE ST Xz GEtl, 1980 5 #aAKIED,
1995). LA L, TNXTHR—V 7 a7z
S UTHNZ DL, EREICDOWTHRMZ UL 27
W, JEF BRSSOV TRAHZENEZ . A
Z%TCIE, TERTEGORETICEVWTHER 110
m & 120 m OA—)LaA 7 R—=1 > 5% 2 Jpi THIi
LavEgziro GE1KD. AT, 240
7 BIETHL MR > T2 MR O OBEZEEIC DL
THET 5.

* Correspondence

| A AT AR Gt v 2 — HEELE 2SS (AIST, Geological Survey of Japan, Research Institute of Geology

and Geoinformation)
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Fig.1 Location of the drilling sites.

Base map is after Seamless Digital Geological Map of Japan (1:200,000), Geological Survey of Japan, AIST (2015).
Legend 22 and 23 (green): Pleistocene, Legend 6 and 7 (light yellow): Pleistocene to Holocene, Legend 10 (light blue):

Holocene, Legend 1 (white): reclaimed land.

2. HOEImE

Pae RIS oA g % th— AR MR RS ML
KO MhEAEfE, BJE, FRE, TE)IE, RHE, KR
J&, WiliE, BROHBMLICKyENS (TG - =
B, 1984) CGHE2K). TNENORBEIE, HHKAEL
72 B U7z 1 [l - MBI U 7o HERTY 1 &
WICHIY S 5 L EN5. FRERE QUSRI
FENMMAAT—Y (MIS) 12~53&&En3d (HH -
%, 2001). TD5 5, HEEED SR FEIS
iz FRE U, LI UIdE MRICRERUEZ S . il
IifeE & R LIE T NENBERED DK E N 5.

3. K=V rFaromu

SEOFICHER L R—) 7 a7, TEERT
HETREX O THEEKREAR—Y 2 —#iRN & 3%
X7 7770 27 BISEEN T S e, TR
BAR=Y Xy 2—3GH FO T EAIHICAIE L
o7 7 BIRREINFEOMSAL T FICAET 5.
AL OFHIE LA R DD TH 5.

GS-CB-1 a7
TEENRREX (TEEBEGAR—YEYZ—)
35° 38" 3548" N, 140° 7" 297"E
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A stratigraphic summary of the Pleistocene Shimosa
Group.

Correlation of Marine oxygen Isotopic Stages (MIS)

and each formation is based on Nakazato and Sato (2001).

Fig.2

LIRS TP+27.37 m

fitiE R 0 120.0 m
GS-CB-5 a7
TEEASERKHE (7770 ¥ 7B
35° 36" 35.48"N, 140° 4" 17.10"E
fLIIEES @ TP+4.30 m

il © 110.0 m

a7 RO & FREUCIE, NS VUT5 A& D
e — Vg EZMALZ 116 mmED NV 7))L
Fa—=TYrTI—FHV. U a7 RN
MBI TCIAV—F T3 aahy Z2—N&ar7 iy
A—Z2HWTHEIL, FEHOFMABIER 21> k.

— 400

500

PEHFE 712X, $EEIFLZ VT PSR (B I
HEMIE), BERCF vy U= (L) HEZiT-
7. PSHRfEIX, Hifig Topa ke (52 JGS1122 1cHE
L, fLAKALE D ERNERNIC DN TIEY ARV T g
VT, FLNKNL K D IEROERIC DN T AV ok —
WikZERA Uz, BERRE 1 m & Uiz, ARV
Ta VIR, ISHHE S 8O MODEL-3302,
MODEL-3331 (PS LOG 170) &\, XY Ek—)b
#CWE, FLNSZRERICIFA#E SO MODEL-3315 % Fiu
fo. BERUF v UN—MEICE, SSHMERSH
oYt nm— 3030 (MARK-2) ¥ A7 L&V,

GS-CB-1 2T GS-CB-5 27 O MEBERHCDWNT, 8

—300 tH, 77U S, WMo EITS. #3KITIE, GS-

SB-5 277 OAIRIK & Wtk 2797, GS-CB-1 DARIR
X M GBI DWW TR EE D (2014) ICE#EE
NTNBDT, TITFEMWLI. £z, GS-CB-5D
PRIZ 19.35 m DURICIEMREDNBIERENE D, O
I DWW TIEARREFORM (FHlizh, 2016)
KTHRESN TS, 77 TORICDOVTIE, 51
RICE L.

4.1

GS-CB-1 : %) 120 (L) ~ 100.87 m

GS-CB-5 : -

JEHH @ S lEkRE L7z 377 Tld GS-CB-1 a7 Dy R
IZ 10 m FEMNBIRE Nz, BIES NI O TRl
Hitlh Za A mEslz2 ik n 5%, 2ok
3 Hihr 2 S SMfihindE, & 51 B P T3
PFEE LT IRI I ICRAT L, & BRI BERAR
{bA5 Macaronichnus segregatis N2 FHET 5.

T 75 % 115.07 ~ 115.08 m iSRS Y 1 X
DOEONSIEZBERN 1 cm DT 7 I E=ZPAES %.
HIYNI @A, WEKEE, AV UBRRE
L. TEAROOEHTER (ny) &, 1664~ 1672 7%
RL, HIVT R UBAOREITE (ny) &, 1.656 ~
1.662 (1.658) (H5NIZE—F, LDURFER) ZnR7.
BODKIA T ZDJEFT#IE 1.500 ~ 1.503 (1.501)
TdHs. HIWRIREANA, A7 2Ba, K
(W4T A DJEITRORHEE, BEICHA(ET 5 Ybs 7
7 IOZFNIFIF—EL (MTH - HH, 2003), &7
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Fig.3 Sedimentary facies and borehole logs of GS-CB-5 core.
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Petrologic characteristics of intercalated tephra layers in GS-CB-1 and GS-CB-5 cores.

i

GS-CB-5 A7 ICHAET 577 FD

¥15# GS-CB-1,
Table 1

X

ik

gl (n)
1.500-1.503(1.501)

cum (ny)
1.656-1.662 (1.658)

HETE
ho (ny)
1.664-1.672

opx ()

B O

f (m)

ARBHEIIRE (

7%

i

etk

TR (m)

a7

YbS
Km2
Km2
Km2

ho > mg > cum / gl

[EREARDZS fs 115.07-115.08

115.07-115.08

GS-CB-1

1.715-1.722 (1.719)
1.714-1.721 (1.718-1.719)

OpX > mg, cpx

93.94-93.97
93.84-93.87

1.711-1.721 (1.719-1.720)
1.714-1.721 (1.717-1.718)
1.704-1.707(1.706), 1.711-1.714

OpX > mg >> ¢px
93.77-93.80 OpX >mg >> ¢px

< 10mm

A

93.55-9401  [fa~Kfs3

GS-CB-1

Km2
KIP
KIP
KIP

opx > mg > ¢px

93.65-93.68
9.08-9.09
8.85-8.87
8.79-8.82
8.73-8.75
8.67-8.68

OpX, CpX, Mg

Z 227 f-ms

SRR

9.01-9.12

GS-CB-1

1.706-1.712(1.708)
1.707-1.712(1.708-1.711)

OpX > Cpx, mg
OpX, CpX, Mg

fs

A dvyA

N

8.78-8.88  [{i/N3

GS-CB-1

SRR 27 41

KIP
KIP

1.705-1.711(1.707)
1.699-1.701, 1.706-1.709(1.707-1.708)

OpX, ¢px
opX, ¢px
ho, mg>opx (L) /qz, 05 A

A <4mm

N

Wbl Ui s

8.65-8.76

GS-CB-1

1.499-1.502(1.500-1.501) £4L>>¥# On-Pm1?, K-Tz?

1.667-1.669, 1.675, 1.682-1.691, 1.698

1.706-1.712(1.709)

6.64-6.65

1.498-1.501(1.499-1.500) %4>t On-Pm1?, K-Tz?

1.680-1.696
1.677-1.692(1.682-1.683)

1.706-1.715
1.707-1.714(1.709)

1.713-1.724 (1.706, 1.720-1.722)

6.59-6.61 ho>opx (JA{t) , mg/qz
ho>opx (JA{t) , mg>> cum?/qz

I A <${mm?

N

6.50-6.72  Hibfb LS

GS-CB-1

On-Pm1?, K-Tz ?

g2

1.498-1.502

6.53-6.55
109.97-109.99

IR - [T E PR

Km2
Km2

1.714-1.724(1.718)

VI N, mgREREE, qz e gl kil T A

opX, cpx, mt
0pX, cpx, mt

109.88-109.90

<15mm
fo: MRS A R, ms:HHIESH A 2 opx: AUTHLA, cpx:HANEA, hor i@ A NA, cum: 7 3

IR

A~ s

109.80-110.00

GS-CB-5

73 Ybs T ZICHtENS.

Ytk : P #EEEIE 1,600 ~ 1,700 m/sec, S IHEEEIX
380 ~ 420 m/sec, #JFX 1.7 ~ 1.8 g/cm’ F£E T
Ho, TNTNREEREEE.

4.2 LRE

GS-CB-1 : %% 100.87 ~ 79.70 m

GS-CB-5 : 7% 110.00 (L) ~ 92.70 m

Jekll : i REBISAEYIRM 2 ST EE AL T 5.
Z D FEBIE Hi 2 8 A AE Y ELOFEE U TR i~
HIRENBERE N, TOORME L ORRHICE, %
W 2HAET TS Km2 77 TICHtbEns) #
PAET . EEORRE RS g LWE» 5%
D, ZO AL RBH 2 S AL FGE U T e
~WYERE D 5 75 D SO 2 .

T7F L AREO FERICIE 1 ~ 15 mm RO~ R it
FD D55 T 7 TENAET . GS-CB-1 a7 TldiE
J% 94.01 ~93.55 m CTJE/E 46 cm, GS-CB-5 37 T
W 109.80 m ~R—1) Y 7{LRICERD BN, JHE
20 cm L ETH 2N EMEEEEAHTHS. &
YR G, BUREG, Sk B, RGO
DFEPFFHR (y) & 1.711 ~1.722 (1.717 ~ 1.719)
THs. 77 7OFEM, SRR, RO
ORMIE, FHRBO Km2 775 DZFUTiEIE %L
THO (hH -k, 1988), AT 7FEKm2 77
FITHEE NS, GS-CB-5 a7 Ofg Fifoatkhd, b
LR A O % (y) 1.713 ~ 1.724 (1.706,
1.720 ~ 1.722) %9

Wil : P E 1,500 ~ 1,700 m/sec, S HOHEEE L
300 ~ 470 m/sec, #[Eik 1.8 ~ 2.1 g/cm’ fJE T
bH%.

4.3 WIE

GS-CB-1 : ) 79.70 ~ (49.90) 44.20 m

GS-CB-5 : )i 92.70 ~ 56.45 m

JEh s AEO MR, WYIRbAZ ST &REE
HOFELTWEOHEN S5 4. Pifidmay [T
JEHDENDHSNS. §75DDH GS-CB-1 27 T3,
it 2 GRS 2 9 2 MR JE 5752 % DI
XL, GS-CB-5 a7 T, Higth 2 KERICHTHIRD
JED NI Hid 2 S AL 5 N 5 ik
[E~TeEN 555, B, RhzatwEezo
ISR & AT EERADNEE S B 0D RO DT



THENTOH NI/ % FHEREDJET @ GS-CB-1 KU GS-CB-5 27 D EMEL

NHix5.

Wik - P OEEEIE 1,500 ~ 2,200 m/sec, S POHE X
310 ~ 1,000 m/sec, %X 1.8 ~2.2 g/cm’ FET
5. AEHOHBEERETIE, SIEHEX 600 ~
1,000 m/sec & @WMEZRT .

4.4 KiE

GS-CB-1 : 74 44.20 ~ 33.03 m

GS-CB-5 : )i 56.45 ~ 36.67 m

JEH : AEOEHIZ a7 IC k> TEVH RSN S.
GS-CB-1 a7 T HATHEMMFGE LIS R 5N
LRI 525 DI L, GS-CB-5 a7 T, Tk
EEBERD S0, B R 2 G YLD
RHoNBleE, WHEEE, WENrSED, EEiEHE
AR GTREN 555,

Wik - P OEEEIE 1,400 ~ 1,700 m/sec, S JOHEE X
170 ~ 500 m/sec, # % 1.6 ~ 2.2 g/cm’ F2FE T
5. GS-CB-5 a7 DOAJE L EEBOJENRE T, S
IEEEE 170 ~ 220 m/sec & RWEZRT .

4.5 AP

GS-CB-1 : ¥ 33.03 ~9.25m

GS-CB-5 : ¥ 36.67 ~ 19.35m

JEHH AR, RO Bk ~fRI A 50, R
HTIRHBT N2 ET 5. GS-CB-1 a7 T, & L
I FIBEIRAJE L Macaronichnus segregatis 782 S
2.

Yotk : Py IE 1,500 ~ 1,800 m/sec, S JGHEE
160 ~ 540 m/sec, HEiX 1.7 ~ 2.1 g/em’ L TH
%. STHHE A 200 m/sec 2 R Al 2 {KWMEZ RS DI,
GS-CB-5 a7 OAJE i 1, Mg & OB TH
2.

4.6 WHESH LN CHI O —L)E
GS-CB-1:3%)£9.25 ~ 4.33 m(¥#ak5 1), 4.33~0.33
m GIia—LJ#)

GS-CB-5 : -

JERl : RREO EALCIE, MY EaBIERE NS E
PRERG PR RS -~ SRk L &, 18
t~Witate 29 2 KRB L2 54 2 HiiBa R n —
LEWN AT %, Wk LI 3EROBRAET 7 T8
WERES.

777 AEOR MHEOAER Lo 3

DBRAET 70X 5. % 9.01 ~9.12 micid,
RIS A ZOREHAL LT (ARSI R E 2T T 5
55T T IR . EIYNIRDTRS, BB
{1, Wiz a5, REaolEiTR (y) & 1.704
~1.707 (1.706),1.711 ~ 1.714 Td 5. E 8.78
~ 888 micld, MIKIRIY A XD/ X L HFLWY)
ZZGH, AXTVARDEMZRET 2T 7 Tz
169 %. HEIEWEIRIEEA, ARG, W2 50,
TGO (y) 13 1.706 ~ 1.712(1.708)
WM& 1.707 ~ 1.712(1.708 ~ 1.711) ZR9. EE
8.65~ 876 miclk, wmAMRE 4 mmBEEDOR L
WS ANS R 2T 7 Iz HET 5. EIEYIE
PHEG L HRE G 25T, RO ORETER (y)
1 1.705 ~ 1.711(1.707), 1.699 ~ 1.701, 1.706 ~
1.709(1.707 ~ 1.708) Z/R3. TNH53DDTTF
CEENBRTHADJEHTROFHIL 1.699 ~ 1.714
Thb, KBEEBEOKIP 77 Z# (ITH, 1971 #
FHEH, 1977) IS E N2 ATRETEAYE .

YRS 6.50 ~ 6.72 m I, SAREE mm FEE Ok,
TE U7 BNIANSE2 T 7 IE@EHEd 5. &
B, EAPIa, B U R, RSk
H, TOMFPE LTEAaREZZ < EH, KUAT A
ZHIMCEE. HEANKOORITHE (ny) & 1.667
~ 1.669, 1.675, 1.682 ~ 1.691, 1.698 *® 1.680 ~
1.696 % 1.677 ~ 1.692(1.682 ~ 1.683) Zr L, #
T DR (y) 1%, 1.706 ~ 1.712(1.709), 1.706
~ 1.715, 1.707 ~ 1.714(1.709) Z/:3. BHILY D
R 5, @M a oy 3 EESsE—775 (On-
Pml) (HTH - #HF, 2003) icxfbb &3 afgetty
B, 2L, AT T7IRKIFAFEE DT ML
FA%EE. KUH T AOJEFTRIE, 1.498 ~ 1.502
(1.499 ~ 1.501) /RL, On-Pml Ofi Xk O K\ %
RIDT, BA-EGHTT75 (K-Tz2) ZETAHEMED
bH3.

Yotk o P Y% 1% 970 ~ 1600 m/sec, S I 3 1
100 ~ 290 m/sec, #JEk 1.4 ~ 1.7 g/cm® FEE T
H5.

5. %
Wi 7 DJF AL

DA U7z K 91S, TREERFOSIREIE 1 H Ok
—HRRICHS UTEHERE Y 1 7 VI DRk E %, 2 <
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O, R 1 7ViE, FEREORRE S X T EH,
5755 B, MRJEOWEEE D 5 WIdTREEN S
EBHES, RO BWIRIEN 550 & EEIC LIELIE
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MO END. FNFNOHREY 1 7 )V 2K T %
JERIFEIL TW5 728, EHHOATEENT S &
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4A0mUETHB. o kiF, BHUChiET S GS-
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o THEE MK L 75 3 B RSEDMATES % 2 & 2R
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Lineaments and slickensides on the minor faults around the southern
marginal faults of the Kamogawa Lowland, Boso Peninsula, central Japan

NN

Taku Komatsubara'*

Abstract: The Kamogawa lowland fault zone had been recognized as a highly active fault zone in the southern Boso
peninsula, Kanto region. Many researchers had tried to make clear the activity of this fault zone, however no one could get
definite evidence of activity of this fault zone during the Quaternary era. The author tried to describe fundamental features of
this fault zone, so carried out re-interpretation of fault landscapes, and observation of minor faults in Neogene deposits around
the southern part of the Kamogawa lowland.

Four topographic lineaments occur in the study area, they are characterized by series of knick points on hill slopes, and
partly characterized by ill-systematic left and partly right-lateral bend of streams.

The northern two major lineaments facing north are coincident with geological faults cutting Neogene with north-side
upheaval displacement. The other two lineaments locate south of the Kamogawa lowland, and have left-lateral bend of
streams.

There are many low-dipping to horizontal slickensides on the minor fault plain. Many minor faults accompany with hard
consolidated fault gauge, but some of minor faults accompany unconsolidated fault clay and sand.

These facts suggest that the two major northern lineaments have contrary sense between topographic features and
geological structure, the former suggest north-side subsidence motion in the latest geological age, and the later indicate north-
side upheaval movements since the Neogene. And other southern two lineaments have harmonious sense between left lateral
bend of streams and low angle slickensides on the minor faults in the Neogene deposits. But there is no distinct major fault
outcrops along these two lineaments, and left lateral movement is opposite with right-lateral faulting in the Miura peninsula,

northwestern extension of the Kamogawa lowland fault zone.

Keywords: Activity of Neogene faults, slickenside, Kamogawa Lowland, motion sense
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Fig.1 Lineaments in the southern part of the Kamogawa lowland and slickensides on minor faults.
Rake and strike of slickensides are projected on the scdmidt net.
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7R L, THER (1999) LIEDOFRE T Ak D HfR
MEREEINTER. £, ZWNIED (2003) 1B
Mty 72 KT 9™ B IOEMEERE 217 > 728, g O
A R RIS S N o 7. BURTIE, MK
HhS T D AR I TG WTE T b B TREMR IR L (T

IR, 2001) DD, AIREMEIZEE SN TR (HIE
PRI ISHEMEASTE, 2004). F iz, FOEMMOMEIX
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T OEHIE O I I =R O wbd R (HS -
W Fr—1F) &gty S EEgrhc U THEREL
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Table 1 Catalogue of minor faults with slickensides

ih EJ)S
J=1 st HEOER: | @
5 9
1 135° 03" 56.5” N, 140° 04" 425" E [N60E, 83N |10E ;IR EBEE|E#EFEL IR, BEFE3cm
2 |35° 07" 17.6” N, 140° 03’ 32.1” E |N4OW, 65N [15S [[IRBRE|BEfEELIK, & 2B
3 |35° 04" 06.5” N, 140° 03" 26.6” E |N21W, 89N [10E [ KBEHS|REEIE T +AMIK, BHEIE3m
4 |35° 04" 06.5” N, 140° 03" 26.6” E [N55w, 77W [12S [[RARBEE |EiEAMIK, EE1m
5 [35° 04" 04.1” N, 140° 03" 244" E |N18W, 72E [22S |RABES|EfEHETIK, HIE20cm
6 |35° 03" 49.2” N, 140° 03" 05.6” E |N20W, 68W [20S [(IRBES|&ELIK, BRIE50cm
o s ” o ot " e o= s [N76E, 58NDERRELY RO T H#HEREE LS
7 |35° 05’ 02.0” N, 140° 02" 15.7” E [N46W, 87S [12S |AEERE B2, 8 ||
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Lithofacies, biofacies and radiocarbon dates of the Alluvium in core
sediments obtained from the Tamagawa Lowland, central Japan

L e 4Lt
Susumu Tanabe' * and Rei Nakashima'

Abstract: In five core sediments obtained from the Tamagawa Lowland, the Alluvium, unconformably overlying the

Middle to Upper Pleistocene Sagami Group, can be classified into ten sedimentary units. Based on the lithofacies, biofacies

and paleo-water depth and -elevation estimated form the depositional age and the sea-level curve in the Tokyo Lowland,

sedimentary environments of the ten sedimentary units can be interpreted as follows: in ascending order, unit 1, braided

river; unit 2, transgressive fluvial; unit 3, salt marsh; unit 4, tidal channel; unit 5, tidal flat; unit 6, bayhead delta; unit 7,

transgressive shallow marine; unit 8, prodelta to deltafront; unit 9, floodplain; and unit 10, fluvial channel.

Keywords: Kawasaki, Holocene, paleo-water depth, paleo-elevation, sedimentary environment, bayhead delta
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Fig. 1  Distribution of elevation in the Tamagawa Lowland and locations of sediment cores used in this study.
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e 5.

2= b 8%, GS-KKW-1D¥EE 17.8~ 6.2 m,
GS-KSW-1 D¥E 136 ~6.8 micnfiL Tk,
FRR LT 2EN SRR ENS GF2X). ik
JEi, U D DRIRIRYEIC 2 T ARk L T
Y, GS-KKW-1 DEE 86 ~72micld, <v K-
RLATRALY b - Uy TPIVEBNARALEND. 4
BilEZF A=y "5, YZDIED, IFE
JHARC AN AT7HY, dAYFHA, ATAHX
Lz EOWNBOERREZ LOT HILADNZ T 5.
2= bk 9%, GS-KNH-2 D% 9.8~ 1.5m, GS-
KNH-3 D% 109~ 1.0 mic/mLTHL, YLk
JENHREE NS GE2KD). PV Mg, EED
10 ~ 60 cm OfEHIRIL & U < ISHIRIRDIEDHefE LT
BO, MKRECIIRREENASNS. VIV MEIC
&, 2 < OREYIE RV OE D, NS AEIRIE G
WA HND. A1=v M, GS-KNH-3 DRE (G
109 ~10.4 m) BT, ERET IV E SRR
TNTEY, TORKRETIVNEICIE, ZEOMYIE
DIEH, PRI ORZEZE DA THEENS.
2=y bk 101%, GS-KKW-1 D% 6.2~ 1.9 m,

GS-KSW-1 D% 6.8 ~ 1.4 m, GS-KNH-1 D 8.9
~ 1.5 m, GS-KNH-2 D 1.5~ 0.7 mic3#i LT
B0, WL VEEBE LLE#ELE LV NENS
MkEha GE2M). Ax=v hiE, GSKKW-1 &
GS-KNH-1 iIZBWT Efikiftz Lo L, GS-KKW-1
TEHRI N 52V b, GS-KNH-1 TldHEn 5L
MEMT T EAMRES 5. REICIE, RISSERIOE
7, GS-KNH-1 ICBWTHEEN 5 cm LU DR Fr
BENAOND. HEE, REZRELBHL, dhi~
MOHLR S TPEEDS(ES . A=y bR EEICIX
RPAED A S NBH, GS-KKW-1 TIPS,
FRIEGEHDENS.
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Fig.3  Sediment accumulation and sea-level curves.

Thick blue line shows sea-level curve in the Tokyo Lowland (Tanabe et al., 2015).
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OB ERZFERENTHOED XD &g LI
FHUCFEMEZ LHLTED, HfEEZLDT. BHhT
&, GSKKW-1 D= 8 oo Nitlf (i
i -7.8 m, 4.0 cal kyr BP) &, HER{HR#RIC K % HAR
Do, M7HEHVEREZ LDHT G 3XD).

B3XNCIE, R EMICHBTSEE L T2 THEM
OHFKELTIHIERE LT . Th& a7 HEEY OHERE
FERD, HEFERICHBFBEEEZ LT D, HE
FEHIC B 2 kS UL IE sz Lod. MiSse
OWFKEDO I EEICE DL &, ZEEIMEHIE R
Kl & LERTHE TR ENICH 2 LB 2 BN D (il
WY HIf@, 2001). Z0D—J7 T, WKHICBIT SN A
Ra7 A4V A% —D3 K275 (Okuno et al,
2014). L7IeA->T, AREICRT 2 HEKE - HEd
HEEDIE, BBIZOHZZLOTH, BibTHKL5
I, ZPE) IS 350 2 1S O MERSER BE DRI,
FOUEHNC 350 % i/ KHEZR B AR & OxfLtic s £ D0
TE, RELBFELERV.

B 1RIC, 5AKDATHEREYMOHERF LSS 2
HKE - HEZ LS. 2=y 1 E6enbld, H
FERMELNTOERVDT, ThEDOHKE - &
BEARHTHS. UL, H1RIcEEDIE, 1L6
DO 1=y MBI 2K - R OZENLL T D
X ICHAINS.

2= v bk 21% GSKSW-1 & GS-KNH-2 I W\
T, 4~6mOEEREZLST. 2=v I 3iF, GS-
KSW-1 & GS-KNH-1, GS-KNH-2 IcHBW\T, 0 m
DEKEZ Ledg. 2=v b 41F, GS-KKW-1 & GS-
KNH-1 BV T, 0~6mDOEEEEZ LHT. LHrl,
= b 4SBT O LA ENT
iz, SHEEYEAHICE EDL E, ZDOHIKGE
FIZFEOm &EEZ LN, HEUKHIC I 5 gk e
ZSENRR & ORI L, 77 b= VIR X - ¢,
ZEEIHEHDIE 5 A, 10 cal kyr BP & TICHXFIC
R L 7zmlfettz Lo LT GE3XD. 2=y k
51F, GS-KSW-1 128\ T, (XX 0 m Oi/Ki%EE Lo
9. 2=v b 71, GS-KKW-1 & GS-KSW-1 IcBW\T,
KE2mhS 16 mAN\& EAHHEZ LT, 1=
k 8%, GS-KKW-1 & GS-KSW-1 i\ T, K% 20
mM»5 6 mAE PRtz LT, 22w 91,
GS-KNH-2 & GS-KNH-3 125\ T, 7K 2 m b S
8 m DHIPAT, ZhEh LAk ts L <E LAk
ftLizobic EAE#HET S, 222w b 91X, & 2.7

~34m (69~6.5cal kyr BP) iIcH5W\T, ZIE0
m OEKGFEZ LY. 2=v k101X, GS-KKW-1 &
GS-KSW-1, GS-KNH-11ZHBWT, 4 m U FDOKEZ
LBHLTHED, GSKNH-1 TE/KFE3I mMS 0 mic
MF T EIRIHET 5.

6. HERBRBIOMIM

5 KD 7 HEREYIC B ZMEEED 10 2=y bD
HEREBRESIE, SMHE VLG, MR DHEE X
NBMKE - EEIC K> T, UFDOXI RT3 C
EMTES GH2KD.

a=w b 1, HAESROBED, SRR SN,
FEORKICHLND, Wb ZIFEEEEMREE OF
B, 1975) IKHftbEhzd. XS HEEIE—MRIC
HERIAJINC B CHERE L7z EZ X2 5N 5 (Tanabe et
al, 2015).

a=w k21, PR EoOkREEEOWE, %
LTI L—T 4 T DHRENZREED SHEKE
N5, PRI EOR Rz & OMEYIE, —Hiciin
KXo THINF v 2 )V7x ETHEREL, W7 L—T~«
Y RIEROSRMH E R 2 HERRETH S (PR,
1982). X7z, A2=v b b, WINEBKHOD
MKHE FRAOHRBERPBENTED, ThHo
HREFERIZ 4 ~6 mOEEEZLDT. LT,
ARz ME, WEHOMBRIE L @G 2 2 & T
x5.

= b3, MYIREEREIEAOARSNS IV
MEM SRR E N, R, 1FIE 0 m DK
LY. RIS L 0 & EACsy
L, RGBT TEEKE L UKD
W% LHT (LaCroix et al, 2015). L7H->T,
Aoz ME, HKEHO X S R HEREREE L RN T %
TEWTES.

a=w b4, LEASMRAET 2 WEED SRR E
N, WREEHRILL ORI 2 & DREY 2 3k L5
%. ¥, Koz bh ok, BitiEo#kR O (b
ADEHT S, TOXS TEHOHRERE L LTS,
FRROFEE L T2 1 F v 3V OHRRHIC K - T _EJTHIbkE
ftL, WRARICNIES 2, TRV T v 3 IVD X S HE
RS B ENTES Miall, 1992).

2=y 5, HEIEOGOALNSIEHEENS
ML E N, HEREEMRIE, 3~ 0 mDOEkEE LD,
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Table 1 Depositional ages and their corresponding paleo-water depths and -elevations.

Sedimentary unit Elevation (m T.P.) Age (cal kyr BP) Palco-water depth and -clevation (m)
GS-KKW-1
10 -3.1 2.6 -2
8 -7.1 33 -6
8 -11.5 34 -10
8 -142 38 -15
8 -15.5 4.0 -18
8 -16.8 4.7 -20
7 -18.0 7.8 -16
7 -20.6 83 -14
7 -22.5 9.1 -5
7 -28.7 9.7 -2
4 =322 10.0 0
4 -33.9 10.3 3
4 -35.0 104 3
4 -36.1 10.7 4
4 -36.9 11.0 4
4 -37.9 11.2 6
GS-KSW-1
10 -4.1 1.8 -4
8 -6.6 5.6 -10
8 -8.9 6.3 -12
8 -10.5 74 -11
7 -12.1 8.1 -8
7 -12.9 84 -6
5 -19.6 89 -3
5 -21.5 92 0
S =229 94 0
3 -25.9 9.6 0
3 -27.5 9.7 0
3 -29.1 10.0 0
2 -31.2 10.3 6
GS-KNH-1
10 1.6 39 0
10 -0.5 4.1 -3
4 -4.0 7.9 0
4 -5.5 8.1 0
4 -6.4 83 0
4 -11.8 85 -4
3 -12.3 8.7 0
3 -15.2 8.9 0
3 -16.6 9.0 0
3 -19.5 9.1 0
GS-KNH-2
9 72 35 8
9 53 4.5 2
9 2.7 6.9 0
9 -0.2 7.4 -2
3 -6.8 84 0
3 -7.3 85 0
3 -8.5 8.6 0
2 -12.0 8.9 1
GS-KNII-3
9 8.5 4.7 6
9 34 6.5 0
9 28 6.9 0
9 1.1 7.6 3
9 0.5 8.5 9
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Aoz FTIE, ARG BRI EERD S 5 a0
TEMD, HFF ¥ IV TIREL, THEOXS KR
KXo THERIL Iz EZ BN%.

= k6, EAHRAET 2 RE D SRR E
N5, Aaz=vy rOHSN% GCSKNH-2 Ti&, T
D=y FMSEARIZ Y MINTT, FAEREZ
LHLTHED, GS-KNH-2 ZHEOHERERI O E 10
km WNEED 7 )L 2 OFE M A EICATE S 5 G,
1977 ; KB, 1987). L7zhi>T, Ra1=v R,
HERERADIBEAT IV 2 D X 5 I HEREERE L RIS 5 T &
MTE5.

a=w b7, BRSBTS K E
nNTHEL, NBOEILALEHT . Tk, A=y
N OHERHERD SHEE S NS HKEE, 2 m D 16
miZhI i EAEEEZ LS. Lizh>T, R
= MIEEHOEMEREICB VW THEIRE Lz E 25
ns.

= 81X, EAHRALT 2 rIEfEH DR E
NTHEH, NBORILANZFET . Tk, A=
F OHERSFER D EKZEE, 20 mHD 6 michiF iz b
HEEEZE LT, TOXD REHOHERSER E LT
&, TIVRD XS RBREROFHEC X > TiRifEkd %
RIEEZHEET 2T N TES. — MR, 77V RiE
RlE, 7)Va27ny MIwWkEE{Ed /28 (Bhattacha-
rya, 1992), WEENMSHKENZARIT=y ~OHERE
BB, a7 ~7)ivzTuny s EfRTES.

=y 9, MEYIEEERIEADHRSND VIV
MNEMBRERENTED, HRERIZKE2 mHD
TEm8mZEZLYYd. Liho>T, A=y FTi,
KR K S TR ICE O BRER & e E O OB
BEMNMEAE L Oz alREMED . B LA O BEEEfRAT
IKEoT, Razw MITHICHIN TEZ2AHEMEN D
2.

= b 106, EAHIRAL S 2R SRR E
NTHHO, WEEHRLL EORRZ & DR EYZ F
95, £, HRFMRO LD HKEE, 3mh
50michiFe EARIEEZ LT, TOKS%)E
FHIE, RO E L 2)IF v )V OMFEIC K > TE
KENE Miall, 1992). 753, GS-KKW-1 DAL=
Mg B OARIEAE, HKkE L IZTUKOEE R L
®»L (La Croix et al., 2015), ZO FiDOwEZ, 13
IKDFZE L T TE D K 5 RERBEICB W THERE L7z
AIREMEN D 5.

M

GS-KKW-1 & GS-KNH-1 Ol OB id (Bk) &
AXYaAvHP) a2 OBk B, GSKSW-1 & GS-
KNH-2, GS-KNH-3 Ol OB id KiEH Fiids (BR)
DEMREZ L RICBHFHCARDE L. LU THEEE
LX9.
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Preliminary report of the geological structure of the north eastern part of the
Sagami Bay, Japan based on the previous seismic reflection survey

el

Tomoyuki Sato' ™

Abstract: This is the preliminary report of the geological structures in the north eastern part of the Sagami Bay based on
of the previous data of the seismic reflection survey by Japan Coast Guard on 1979. As a result, two new knowledges were
discovered. First, Miura-hanto fault group has possibilities to extend to Kamakura Spur. Second, Uplifting belt from the land
to Kamegi Spur was found and this belt was located along the northern side of the offshore extension of the Southern part of
Miura-hanto fault group. We have a plan to clarify the geological structures of the bay including Miura-hanto fault group with

additional surveys.

Keywords: seismic reflection survey, Sagami Bay, Miura-hanto fault group, active fault, coastal area
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FIRSYE g EARZTHY 1979 RIS H i U Tz S 5HE S
BRE LB D RICE D E, KEEMOFIET 518
JEHER D M E MG DML 2 TRINICHE 9 5. FifiR
ROFER, =WFEWEHENHEENE TEELT
WAHHREMEM D 2 T &, BE L S BEEH £ TIET
LREEADET T, ZOREER I = EEE
Rrm a2 IR U 7e O LN hiiE g %, & v
I 2HAHSEMT -T2, TORRE D LIS
A ZF ML, ZWEERERZ 3 COMHEEnE
HOMEMEZASMNCT HFETHS.

1. 3U®IC

FEERANFR BT EGR R G2 v 2 — T3k
HVEE R K & 2 ERC L TV B, 2008 4R
JEMN 5 2 D EEFHR T & % 10 51K oD iV E 1 oD ¢ i 72
B L CTH D, 2014 N D = H4F TR EI
Ot ZREl) TV 5. W OMEMEREIC DN T
WBFHIDDOZ AFEENERFREEGIC L (il - e,
2015 ; il « ik, AREED, =xEHIEHEGSZ

HETETHS. HEBIETERTD S ZHOHFHEN
BREINTE TR TH B 728, HEICT> T
FT7— 2 2R L T E o ARG T, B OfE T —
2 &% Th BHEE E N2 EICHEBO M E SRS IC D
WT RIS T .

2. Hbhk

A SIS DI TH B (G 1 XD.
FARSEIZHM O =3 Ll OFEEEICHE N
MHNCHWTZETH S, BORREIDICE, KK
1,000 m ZHZ ZHE b T T HBEEL, ZTThHEH
DIFEANET TS, KM EHREIC T < HI
JIFRIT & O NS BV THE 10 km F2ETHIEL, %
DONFOKEZBEZ 150 m TH 5. TDOKFEMOD
g AL — R BICHE T, AMHEEIC LD < DRI
BNFELTWVWS. INHEAICHRENT, Jtimn
5, 1L/ S, StaimEi, Bl (hoX) W, =
I, I & XN 2 D DHEIHIAME D TV 5.
FEAS) 1 &K O FERIITIE, KR8 O KBTI A7
L, MPICIETTWA. Zh X O ifilTlk, s
S QICHEE R T 7Ic D328 L > TED,

* Correspondence

| A AT AR Gt v 2 — HEELE 2SS (AIST, Geological Survey of Japan, Research Institute of Geology

and Geoinformation)
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CER i EORZ T KERERAY 1979 HHIC 2 U 7e KT SR ETIR.  RERA R A IR 2 R
MBS EORZTKESES (1983) B X UM EIREZFI/KIRES (1992).

Fig. 1  Line maps of the survey lines by Japan Coast Guard on 1972. Black lines represent the positions of

the seismic lines. Bathymetric charts are Japan Coast Guard (1983) and Japan Coast Guard (1992).

JROVKEERIEFE L TR,

RGBT FRIICFE T BIERIE & U TIE, KREiE
DI > THHEE TLET % & EN TV 5 FEF—
FRH TR (SRR A e HEEA B AR S &,
2015) &, ZERICREZELUIBKE CTEU WD L
ENB =G SRR GhEESR AT HEE AR RS
HEES, 2002 ; FEH, 2015) HEIFo5NS. =
W ERERE, SRR OY - EEic L, BT
ENZtES AT NMIE Tdh 2 BRI FLHEE
AREBHIEF AR E S, 2002). FOHHBIEEICOWNT
&, SmIE, (1987), AliEs (1996), B - &
#i (2006), #FEH (2015) LI X->THESN,
FHEGEIINC 35\ TSR TE D M 2 R8O =5 DG W
BOHRIN TS GE2K). LML, ZOREiHEc
DN T I FAAHIPA D D S BHIEIC X 78 > TULRL.

3. WHAReET— X%
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Fig.2  Map of the survey lines and the offshore extension of the Miura-hanto fault group (Mori et al., 2015).
Yellow shaded areas represent the exposed or uplifted area of the basement.

4. RIS IEAGH O HPThE S

g FARZT/KERFR O ST D &, KEEMA FE
G B AIBEA I O - RS IS DV TBEELZ DL NI
LT 5.

AHHE T, HEMED X O KHH DR T E R VE
MFIF RSO L, WEHEICET L TS0, EE
TEA mBEECOM LTV, COEERRETIX
FESEREES. 20 FIEER, BELTWsEE
Z BN B2 BRI ISR N 120 ~ 150 m f2E
THbo, REIVROKEL FRETHS. WIKHICEHE
H LTV AEFTZRTIE, OO EmEMmERL,
T2 % K ST THRNED KW TR FEE
T HHERE D > TV B, FHEHAR O M X BERTA
DIFEARICDEN B LT ¥ FIVDIRBICKHEDT
b2GELHHD, WAUIWIEEN 7 & OREEHEE)IC
XoTERENT V2 LIRIRTE 5 5a02 0 (G 3
B, 554 X). LANTE =0 ERER E OB EED
Bl D, TOHEBZERBOLBICOWTHHRT LI
9%, L, MEICOVTIIKEEMEN-, #
I KB HEENEENS.

4.1.4L/ By HIL7 Kyl

272t T W, EEREMRORERD XD
MTERV. BERRO M hz2R L, iR
150 m BEICHET 5. £ O B2/ I RET %
HEREDHE LT3 GB 3 XD, FEMISMEAHIICE
W 3R89 5 N,

4.2, S S Sy

AUHKITIE, BELRD 5 FEIC =R W E R IE O
TWVWBZEWERIN TS (FRiFh, 2015) (G2
BD). g ERZ KGO ST T & Fh2 O PE{ILE
BAHEICT, [FERONEICH & B ORiED R T
5 (HE3M, H4K, HS5X, H6X). TOmMED
OWiEZ, BEEMENE TR TE5. CoWEIck-
BELRDREEL, BENICENL TS, 0
EEERDHERH OB 2R L TH05EH, Ml
TIFREOHERED #7E L CEIZER L T0a (6
). TOZFBRBTHEICBNT, &HiEH (2015)
TRENEIHYETHZ DEIBRTLTZELTE
D, T T CTOFEEFREIDEICHYS T 2 HEMED L.
ZNit Y A MEMNEL L, =N ERD B

— 123 —



PR 27 ERE IRFR ML - TENTEERA SRS

W3 L/ Sl RGNS B T IX (a) F5 K T2 DfERR (b). ST I3 i EORLTKSERGOE D (XK, 1981).
Fig.3  Seismic section (a) and the interpretation (b) across Enoshima Spur with east-west trend. The section was obtained by
Japan Coast Guard (Mogi, 1981).
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Fig.4  Seismic section (a) and the interpretation (b) across Enoshima Spur with east-west trend. The section was obtained by
Japan Coast Guard (Mogi, 1981).
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Fig. 5  Seismic section (a) and the interpretation (b) across Kamakura Spur with east-west trend. The section was obtained by

Japan Coast Guard (Mogi, 1981).
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Fig. 6  Seismic section (a) and the interpretation (b) across Kamakura Spur with north-south trend. The section was obtained by
Japan Coast Guard (Mogi, 1981).
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Fig. 7  Seismic section (a) and the interpretation (b) along Kamegi Spur. The section was obtained by

Japan Coast Guard (Mogi, 1981).
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Fig. 8  Seismic section (a) and the interpretation (b) across Kamegi Spur. The section was obtained by
Japan Coast Guard (Mogi, 1981).
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Ocean bottom gravity survey in the coastal zone of the eastern Sagami Bay
area, central Japan

RKBESHE - BsEk ' O T i pE
Shigeo Okuma', Masao Komazawa', Shinobu Ito' and Atsushi Oshida’

Abstract: To better understand the underground structure of the coastal area of the eastern Sagami Bay, an ocean bottom
gravity survey was conducted in November, 2015. In advance of the survey, the compilation of the existing gravity data was
performed. The measurement points were arranged at an interval of 500 m ~ 2 km and the total number of measurement
points amounted to 72. Unnatural local anomalies by error data are not found in the survey area, showing that the accuracy
of the ocean bottom gravity data is acceptable. These newly measured ocean bottom gravity data were compiled with the
existing gravity data. On a Bouguer anomaly map with an assumed density of 2.3 g/cm’, an ESE-WNW trending gravity high
extends from the south of Hayama to Enoshima Island. This suggests the western continuation of the Cenozoic accretionary
complexes of the Miura Peninsula. A gravity high lies over the Kamegi Spur, western offshore of the Odawa Bay and implies

the existence of Cenozoic accretionary complex extending from the Miura Peninsula.

Keywords: ocean bottom gravity survey, Bouguer anomalies, Sagami Bay, Hayama, Jyogashima, Kamegi Spur, Miura

Peninsula, active fault
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Wik oA GEBTEIIZE R, 1991).

Fig. 1 Distribution of gravity stations. Shaded terrain relief is superimposed. The 50m mesh DEM (GSI, 1997) and Bathy-Topography
Digital Data (JODC, 2012) were used. Blue crosses: Pre-existing gravity stations. Pink crosses: Ocean bottom gravity stations
and newly land gravity stations. Red solid lines show active faults after the Research Group for Active Faults of Japan (1991).
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Table 1 Outline of the ocean bottom gravity survey in the eastern Sagami Bay area, central Japan.

Survey period

November 10 — November 21, 2015

Survey area Refer to Fig.1

Survey vessel Umikaze (No0.295-46435), 19 ton, 17 m (Yamaguchi Marine Co.,
Ltd.)

Station number 72 points

Navigation / Station location | DGPS
recovery

Base ports

Hayama Port, Hayama, Kanagawa Pref.

Reference absolute gravity station

Aburatsubo GS (ABR,
979774.65 mGal)
(http://vldb.gsi.go.jp/cgi/grav_sel.pl/map_select)

35°09°34”N, 139°36°55”E, 4.7711m,

Survey instruments At sea

On ground

Ocean bottom gravimeter: OBG-2 (Sensor: Scintrex CG-5 with
custom software/hardware  (No. 081240453), Canada)

DGPS: Crescent VS100, Hemisphere Inc., USA

Navigation system: Navigation Software, Marimex Japan
GPSGYRO: Crescent VS100, Hemisphere Inc., USA

Echo sounder: PDR-1300, Senbon Denki

Pressure sensor: minilPS, Valeport Ltd., UK

CTD (Conductivity Temperature Depth profiler): Minos X, AML
Oceanographic Ltd.

Land gravimeter: Scintrex CG-5 (No. 300900050), Canada

Contractor

Kawasaki Geological Engineering Co., Ltd.
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Fig.2 Schematic diagram of the ocean bottom gravity measurement.
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Photo 1 Survey vessel, Umikaze, 19 ton,
17 m (Yamaguchi Marine Co., Ltd.) at
the Hayama Port.
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Photo 2 Ocean bottom gravity measurements.
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Photo 3 Building in which the gravity base station at
the Hayama Port was set up.
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Photo 4 Gravity base station at the Hayama Port.
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) ADHERTOEEEZZNEEDTHS.
PUbzEe®HseT—7—5E Ag) 3,

A9, =g+ pBy +T(p)+C, (v - Pr+4aGphH(h)) (1)
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Fig.3  Bouguer anomalies of the coastal zone of the eastern Sagami Bay area compiled from the pre-existing data. Assumed density

is 2.3g/cm’. Contour interval is 1 mGal. Solid and broken lines indicate positive and negative values, respectively.
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Fig.4 Bouguer anomalies of the coastal zone of the eastern Sagami Bay area compiled from the pre-existing and newly observed
data. Assumed density is 2.3g/cm’. Contour interval is 1 mGal. Solid and broken lines indicate positive and negative values,

respectively.
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HIBI PRS0 258505 FIEEICBIS 2058 ()

Preliminary report of Quaternary subsurface geology in Lower Sagami
Plain, central Japan

s s /N o
Yoshiki Sato' * and Sumiko Kubo®

Abstract: We collected total of 12,930 borehole logs which were provided by municipalities in the Lower Sagami Plain,

Kanagawa Pref., central Japan. For revealing the base of the valley fills, including the top of buried Pleistocene terraces, total

of nine geological sections were described based on 11,410 borehole log data. It is possible to recognize the S3 to S5, N and

T-1 terraces are buried under the alluvium based on these data. We will compile other borehole logs, located in Hiratsuka,

Isehara City and so on, for reconstruction of the distribution map of buried Pleistocene terraces.

Keywords: Lower Sagami Plain, borehole log, buried Pleistocene terrace, Holocene

DAE]

IR 205 & U THIRIRDRE S % RE
FO I MEER ZIE L. D55, XML 77
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FFEIAMEEI LRI ALE U, RZ 2RI, Y
72 PHR L SR Fs & O RRE FREIC & > TRY)S

NIEHE P TH D, w6 32 km, $PE% 20 km
OEBAEETS (5 1K), FEEEE LTI, ik
SRS, iiit, BERAT, AR, e,
FEAT, TGN, AL, P, ¥, BER
M, AR G ENS,

R FHOPEAE, BT IR & NI
BT (HESFEH  GF 2 N 3) DEET 5 LT
BT B5N5 GF 1K, BHED, 2000). Ch
TR KBERIANG & A 8 75 < KRN ARIC KX
I B s, I - DKWL P - Tk
HESAE BT 52 LIRS 5. Chb DR
GG BIRC, @it BRI (S ),
R N ), [ BRE (T i), BHB AR (M if)
KX EN5 GE 1K, A& - &b, 1969 ; mMiEH,
1979 ; MR HIE - M A2, 1984 + 1985 -
1986 ¢+ 1990 ; A%, 1997 2 &). REEEMIFER
WEEZE S O—LEOBEERZTNCEENSE T TS
75 8 BB I OBRERAHEE SN TV 5. W
EHISEERERMR A T — OUF, MIS & £id
3) Se M E NIl RHETH D, KRB
S (I - Zil, 1968) 75 8O FA SISkt
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Fig. 1 Location map of geomorphological classification, borehole logs and geological sections. Geomorphological classification is
based on Kubo (1997). Digital Map 25,000 (Map Image) “Tokyo™ and “Yokosuka” published by Geospatial Information

Authority of Japan is used as base map.

tbEns. HEEEREEE 55 (G S IEIC
S1~ S5 iz &N 5. S1MHid MIS5b ICTERE
NI RIRRPE DR Frifi €, ~FEFHERICIA < 73419
%. S2 i3 MIS5b/a B A7 H1IC, S3 & MIS5a ic,
S4 B XU S5 HHilE MIS5a/4 BATHIICZN T NIBE
nreeEnsd Ok, 1997). s (N ) &H
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ICTERR E NI RHEME DR ER i & SN 5. T i
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B1E MR OB & 2hEho T — 2 i

Table 1 Data sources and the number of borehole logs.

te RS % Hh R 24

BFLFAHADLD 11410
E X & EEEE 511

ARIEHHEERTE 22— 10519
F T 123
) I| &7 143
it/ N4 /AR 114
BFELTLELLD 1520
FIEMIEYE 252
BARTH 558
BEAT 361
FHET 349

ACE, NEHASK10m, T-1 HAK5mEENTH
% AR, 1997). Bplsim (M) (& 15 rg T
FEAL RS IC T 2 & ST D, REOKIH (MIS2)
OFKERFH & T NS, MEdEERN 2 mOa—L
EicEBbns.

TSRO B, KigHICIERE Nz
i (S3~51, Nifi, T-1 HBXTMm) (& FHrd
B (EARM AR CHREE PR LTV (HE-
AR, 1969 5 FEA, 1979 AfR, 1997). HEEER
FEHOAHIEALR (1997) ICXKOBIRENTNSH,
LRSS b Tz PR O et e &
TV, B IR RACHUE D, PaRkEBIC 154
JE W 7 & DTG DN 2800 U GElTE =i,
1991 ; ‘5 EYIfE 2007 5 sIBIE A, 1996a, b), [F
¥ —prs (HTH, 1973)] & E DM HEOFIEL TR
fiENTnaixE, HREHOMUWHIKTH . K
I, WU WS C & 2 KRR RE & AR || RSt
M IXTERTEDMEE S B ralRetk b fahi s s (il
ZE, AR, 1997 ; /K%, 2016). HEEZE i 5
A PR N ICARTE S % T KT 0D 59 A1 0 1 81 0D 2 At
ICEHEHTHS. I T, AW TIEYZTIICHIT
2 BHFOM FEERZIEE L, AfR (1997) DFd
HEBHIC LD, RO — LB MhEE xR
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32 B SR B R B EDE RS T B EF 511 A,
X i 5 EF 123 A, Z)IHTH 55F 143 RO
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7T 349 ARDAKBHAR R Z Z N R L TIEWz CGB
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INEE - XML 7 7 A )b{b L 7zt R &R (G
11,410 &%) IO %, R—1 ¥ FRIRKIfEHT > A
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SIEIC A-A ~ G-G Wit 5 2 2 ~ 8 XD &AW 1 fll
fr(H-H Wi 5 55 9 XD oDt 8 IR e iy i X 7
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TERR LTz, 75235, T — X DB RIS DV THRHITEE
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7z.
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i) TEBERENEDOO— LB LTED,
M IS X N B AfREM D B % .
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AR ) IcnfthE N3 T 28T %, O
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Fig.3  Geological section (B-B’).
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Preliminary report of geological survey on geological structure of the
Quaternary deposits in the eastern part of Oiso Hills, central Japan

IKEFRE A
Kiyohide Mizuno'*

Abstract: Interpretation of aerial photographs and geological surveys were conducted to clarify geological structure of the

Quaternary deposits in the eastern part of Oiso Hills, central Japan. In the south part of the surveyed area, there are E-W

trending active faults, e.g. the Komukai fault, flexure or anticline structure of the Quaternary deposits and other lineaments,

where the late Pleistocene terrace surfaces show deferent altitude distribution. In the northeast part, N-S trending some active

faults concluding the Shimokichisawa fault newly identified and lineaments were recognized to be distributed. The possibility

that some active faults lie concealed in Sagami Plain should be verified by subsurface investigation.

Keywords: Quaternary deposits, terrace deposits, active fault, lineament, Oiso Hills, Sagami Plain
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Fig.2 Map showing distibution of active faults, lineaments, main terrace surfaces, and described locality points.
Parts of 1:25,000 topographical maps “Isehara”and “Hiratsuka”published by Geographical Survey Institute
of Japan in 1957 were used as base maps.
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Fig.3  Photograph of the northward-dipping pebble gravel bed intercalating reworked pumice layers at Loc.5.

Outcrop scale is about 6m high.
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Fig4  Photograph of steeply deformed layers near the Shomokichisawa fault at Loc.15.
The length of the pick helve is about 35 cm.
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Fig.5  Photograph of the fault outcrop at Loc.17. The length of the pick helve is about 35 cm.
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Shallow seismic reflection survey at the Ashigara plain, Kanagawa
Prefecture, central Japan - Data acquisition -

TR " P R

Kazuo Yamaguchi'* and Shinobu Ito'

Abstract: We conducted shallow seismic reflection surveys near the Kouzu-Matsuda fault and its vicinity, Kanagawa
Prefecture, central Japan to reveal the shallow subsurface structure of the Kouzu-Matsuda fault and the active fault inferred at
the Chiyo terrace and their relationship. The seismic source is a P-wave Yuatsu impactor, intervals of stations are 2 m for both
source and receiver, the maximum source — receiver offset is 382 m, two survey lines align in series and they are 1.2 km and
1.1 km long, respectively. In vertically stacked and gained shot records, first breaks of 1.6 ~ 1.8 km/s apparent velocity reach
the maximum offset and reflection waves are recognized down to 300 ms in two way time. In preliminary constant velocity
stacked CMP time sections with simple processing, continuous reflectors are recognized between 50 ms and 200 ms in two

way time and east dipping short reflectors exist near the Kouzu-Matsuda fault and the western edge of the Chiyo terrace.

Keywords: Seismic reflection survey, Kouzu-Matsuda fault, Subsurface structure, Thrust fault, Ashigara plain, Oiso hills,

Chiyo terrace, Odawara city
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Fig.1 ~ Wide area map of the survey area. The square corresponds to Fig.2. The base map is from Google Earth.
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Fig.2  Seismic lines. (a)Survey lines with station numbers(2 m interval) (b)CMP line with CMP numbers (1 m interval).
The base map is from Geospatial Information Authority of Japan.

TARIEROM S 1 ~ 224 1F/KHH, 225 ~ 320
T REHEBOEE & HMHOBE, 321 ~ 600 X5
i OB, BIEAIFTHFRD 601 ~ 1,056 (M &
— TV, 1,057 ~ 1,152 I3 KEEEFEDO M ZIT S .
2R E BESIEIZIZ E A EHEEETH B (KR
165 ~ 181). ZiEgRZ Y v 7 I TH—T )b & —{kHl

DL DM Lz, G, Gt EORE, mhEk
ML OBHEFD DAL, 2Rk L HRRTID A v T
U ZEE. FEERRE AP EEI TS B 0 IR
ISR DERK X2 8 71k & Uiz, 1 FEERND
FEREIMIA S, BEHEDS 10 [, {5 A - Bk - g (140
~ 600, 985~ 1,152) T5Hl, EEHOUHNEZEFE

— 163 —



Pk 2T HE oY -

1R WAL RS

Tablel Survey parameters and instruments.
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Fig.3 Photos of survey instruments and survey area.
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Fig4  Elevation map along seismic survey lines.
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Fig.5  Shot records. (a)Chiyo line (b)Sogabesho line. Vertical stack and Gain recovery are applied(every 100 shot
point(200 m interval)). SOURCE:source station number RECEIVER:receiver station number.
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Fig.6 Preliminary time sections. Preliminary CMP stacked time sections by simple processing.

Approximate vertical exaggeration is 1.
(a)NMO velocity 1.4 km/s, (b)NMO velocity 1.8 km/s, (c)NMO velocity 2.2 km/s.
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Re-processing of Seismic Reflection Survey data across the Kouzu-Matsuda
Fault Zone

BB - (LRIRE T O AU KIS
Takanobu Yokokura'*, Kazuo Yamaguchi', Shinobu Ito' and Kiyohide Mizuno'

Abstract: We are now carrying out geophysical surveys to reveal the subsurface structure of the Kouzu-Matsuda Fault Zone
and its vicinity, Kanagawa Prefecture, Japan, under the AIST project “Investigations on Geology and Active Faults in the
Coastal Zone of Japan”. In the FY2015, we re-processed three old P-wave seismic reflection survey data acquired by the
Geological Survey of Japan 20 years ago. This report is an interim report about the re-processing results of the old survey
data called as survey lines S-1 (830 m long), S-2 (1,485 m long) and S-3 (1,725 m long). The source, receiver, and recording
system used in these old seismic surveys were a drop-hitter DNS (Nihon-Chikou), L21-A with natural frequency 27 Hz (Mark
Products), and the StrataView60 (Geometrics), respectively. Source and receiver intervals were 5 m and sampling interval
was 1 ms. 60-ch geophone arrays were used for each recording. Data processing is still going on and some noise reduction
methods are necessary to have final stacked sections. Preliminary stacked sections, however, show clear images of subsurface
structure down to about 0.5 s in two-way traveltime and have good correlation with the surrounding geology. Preliminary
interpretation results are as follows:

(1)Most remarkable reflectors in the shallow part beneath the eastern Ashigara plain come from the upper surfaces of sand
and gravel layers covered by the Hakone younger pyroclastic flow deposits (TP-fl), Hakone Tokyo pumice (TP), and loam.
(2)Particularly, the most remarkable reflectors in the survey line S-2 and S-3 are correlated with the upper surfaces of sand
and gravel layers (river-bed deposits), which correspond to the Misaki terrace surface (M2 surface: MIS 5a).

(3)Deeper reflectors beneath the eastern Ashigara plain show larger eastward tilting. This may reflect cumulative thrusting
activity of the Kouzu-Matsuda fault.

(4)The most remarkable reflector in the survey line S-2 shows tilting of about 12 ~ 13 m subsidence per 1 km in horizontal
distance, which is comparable with the eastward tilting observed at the Chiyo terraces.

(5)The most remarkable reflector in the survey line S-2 is continuous beneath the western edge of the Chiyo terraces,

indicating that no active fault exists at the western edge of the Chiyo terraces.

Keywords: Seismic reflection survey, Kouzu-Matsuda fault zone, Subsurface structure, Thrust fault, Ashigara plain, Oiso

hills, Chiyo terraces, Odawara city
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Fig.1  Seismic survey map of the GSJ1995 Kouzu-Matsuda survey lines S-1, S-2 and S-3. Blue lines: seismic reflection survey lines
(receiver stations). Blue numerals: receiver station number. The survey line S-4 (GSJ1995 S-4) and the Chiyo-Sogabessyo
survey line (GSJ2015 C-S) are also shown for reference purpose. Base map: Odawara-hokubu, Digital Map 25,000 (Map
Image), Geospatial Information Authority of Japan. Active faults: after Nakata and Imaizumi eds. (2002).
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Fig.2  Elevation maps along the GSJ1995 Kouzu-Matsuda survey

lines S-1, S-2 and S-3.
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Table.1 Field parameters of the GSJ1995 Kouzu-Matsuda seismic reflection surveys.
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Some shot records of the GSJ1995 Kouzu-Matsuda survey line S-3.
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é esssceesree Source Pt.
AT CMP line

139710’ 139711 139712

6 GSJ1995 EIAfH— AR S-1, S-2, S-3 D CMP AWK, BEDT, FLDKSHENH (#4111 2001-A, B, C,

Fig.6

/N 2002, AR —IE18 2010, GSJ1995 S-4, GSJ2015 C-S) O I KT AR—1 > F i (B-1, B-2, -+, B-8, T4X)
ERg. HAR D CMP AR, <~ B2 Z0H]  R—U U G0E, F L E PR E I 25,000 T/NEBEAEES. TS
M - IRA (2002) ICX 5.

CMP stacking lines of the GSJ1995 Kouzu-Matsuda survey lines S-1, S-2 and S-3. Approximate locations of reflection survey
lines (Kanagawa2001-A, B and C, Odawara2002, lizumi-Numashiro2010, GSJ1995 S-4, and GSJ2015 C-S) and boring sites
(B-1, B-2, ..., B-8 and Chiyo) around this area are also shown for reference purpose. Blue lines: CMP stacking lines. Magenta

circles: boring sites. Base map: Odawara-hokubu, Digital Map 25,000 (Map Image), Geospatial Information Authority of Japan.
Active faults: after Nakata and Imaizumi eds. (2002).
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Fig.7  Stacked time section of the GSJ1995 Kouzu-Matsuda survey line S-1.
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Top: processing result by present study. Bottom: original processing result.
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Fig.8 Stacked time section of the GSJ1995 Kouzu-Matsuda survey line S-2. Top: processing result by present study.
Bottom: original processing result.
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Fig.9 Stacked time section of the GSJ1995 Kouzu-Matsuda survey line S-3. Top: processing result by present study.
Bottom: original processing result.
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