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Shallow seismic reflection survey at the Kujukuri coastal plain (Asahi city, Yasashigaura),
Chiba Prefecture, central Japan

o FnigE "™ -

FE 2

Kazuo Yamaguchi'™ and Shinobu Ito'

Abstract: We conducted a shallow seismic reflection survey along NE-SW coastal line at the Kujukuri
coastal plain (Asahi city, Yasashigaura), Chiba Prefecture, central Japan. The seismic source is a P-wave
Yuatsu impactor, station interval is 2 m, the maximum source — receiver offset is 382 m and the survey
line is 7 km long. In vertical stacked and gained shot records, first breaks reach the maximum offset
with 1.6 km/s apparent velocity and reflection waves are recognized down to 900 ms in two way time.
In preliminary CMP stacked time section by simple data processing, uneven reflectors of alluvial
sediments are imaged in the shallowest part at several ten ms,and dipping reflectors of Kazusa group
and pre-Tertiary basement top are perceived bellow them. Reflectors deeper than 700 m are recognized

by simple survey system of single receivers.

Keywords: seismic reflection survey, subsurface structure, seismic section, alluvial sediment, Kazusa

group, pre-Tertiary basement, Kujukuri coastal plain
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T WL T 4R 2 T 32 00 7S R etk C SO B B TR R
IC L DA TSR 2 FE0 L7z, FhfbBidE
PP ML o)y &, PRI 2m, KA 7y
F:382m, HFHETkm%ETHS. BEES L RIEH
Rt OFEEFLER T, RN HEER 1.6 km/s O FIE 2N e
KAZ7®y bETEL, KD U ERIXEEER
900 ms FREFE TROOLND. G T — X ALBECTIER L
7= PRI 7e CMP BEAWHE C, %% 10 ms ORI R g
JE DIZIEARETMIYD & 5 RO, Z VAR ICER
L EHBREL RHE R0 FRMEZ N, YUY

IRt i O T e RAE o A 7 A TR 700 m LA
EORFH A Z D2 ENTET.

1. LI

WEREBEOME - IEWERHLE) o7 e Y =r MIE
SRUH 5 R O R R & I R A A T SR & LT3
FFHETED LN TN D, RIRKOMERE TIXTIER
Ju-TU BARHL D ¥ 7 B e B OV 2 )11 U A 1 B9 - FR AR
P A RAE G L Lie, LI M IR A A S
LEEHiT, BMFEOM FET —# ZIEE LN EICS
UCHEMIT 21T 5. L URIRH To M FAERE O
H AP i SR O JE IR O 4R S OV 300 m f2JE &
TOM TFHEEDOMACTH D, BARMI IR R

TICHEE SN 2SR AL, AV Y=
7 N TCIEEILHILEARH T 3 B oo M FREETRA 21T D .
FRATHE, 1 EIB A LHIJUVERT (Lm - R, 2015), 2
mH2NET, 3EEPEERITTHS. AfETik2EAE
DIBFT TOREIC OV THEE L2 5 5.

2. i - HHEHE

Tt Ju BRI, E AR O ME R AN 60 km, 823K
10 km O JE R 7 GH T, JEFILRTH O R 200 m UL T
O TR, FEERHAEERD 40 m ~ 100 m O T & Hh
WZHENTW S, KHIZIE, 9 6,000 4R LA O & f -
WEKMEZEENIC X o TR ST SRBIEDN IR < oA L,
I, SERmHSEREY), AR EN R OND  GRl,
1979, 1986). FE¥ O F[E IR 51 i < 7o D kST -
FHR O FieERE, TEE oA ERERR e o
NEFED TREBEELY 20, dbiE oA MR - 55
RN T D (Fls, 1976, 1986).

JU IV o0 P AR R RS 1, (K HE A R )3 BE SR
TARMEK (BT DAHE RmEZE RS, 1996),
P T EA (2016), FER & ALEBAS /MR - K B
(2016) TEIRENTWD. WFNOX & B L%
AR DORIR A BRI B R G TR 203, widE &%
2HELTIEEND O EN RS, Wi LRIZ DWW
T, ERIED (2002) T4 A HOYPERfEREEZ H
THIRFE O FiREiE L YU E 2 el L, i+l

*Correspondence
| FEREBANF BT IERT ME AR S & o & — MBI AT

and Geoinformation)

ZEHFH  (AIST, Geological Survey of Japan, Research Institute of Geology



i m A - Ok 2

TieE 48

B

j%‘ﬂﬁ

TRoLELLr, SEAS/A R

51 A RS 1 D T

=

2Bl
IETH, #E

LS

AT

00 H|{' earth

A ER ORI 2 oA Z2 <3, &K & LT Google earth Z i L 7-.

Fig.1 Wide area map of the survey area.

The upper right square corresponds to Fig.2. The base map is from Google earth.

IR D M VA 1S 2 HEE L7, ILaR i e M X T
JE 1,661 m OFUIEAEE] S, ISR, fEETi~
e, JoHd = RICK SN TS (MRIEZDy, 2009).
M T HEGETRAE, EATE 10 m BEO P L — 2R
(Tamura ef al., 2008) <CHEEH km O PLEA (A
MR, 2000) 23 THIL TN D.

3. EME

LU B T 2 (8] B oD i A R A R AR o
JERTCHEM L (1K), FHEBIZ ) HME
WCELN Tkm OXE E L, @F T/ - KE (2016)
DR—V > 75 GS-QAS-3 DITEAE S (352X (a)).
BRI R D3 RN O R EHIEE I <, 24t
1%, KRy BRSO B (i, AL 1,051 ~
1,073), il (Af%E, 1,074 ~ 1,315), LHEMOERE
B CRENEE, 1,630 ~ 2,480), HixHIE (fili 5 &%, 2,481
~2529) &THDH. FESTERT, ZIRSTER
KIE O 2 AL Uiz, SEOFEAEIEFEEON

M (pRfl) ZRHE Lm0 TR kA HD 2 Ltk
Motz BS e NT. A4 AP ER O OKENT.
PRI TH ], RV OYR R TETH 7.

%1 RICHEOWEE 2 ~T. HREFERES 10
Fm~300mBELEEL, TNICHED LD ITER
WP RS 8y X, BRI 2m, RRA 7'y
ME382m & L7, HEEREOEIANT, FA AT
OMREEEESRE 0 m L0 E<HEES N TWD (U
KA - 7KEP, 2016) Z &2 <.

WEO~—F 0 71T T — 7RI 10 A (20 m)
3 K OVt oA & AR SR T I L &2 il L7z, HuhriE &
GPS Ml & UL OB AR I Lz, FEEA - IR
SHOBEITHEN DA 7y MR KBS HA
EEIE 2 m~ 5.7 m OFPHIZH O FHESEITZ 33 m TH
5. BIRITEBRAOMEA 7 X AT, ZIRIX
Ty xAEE 25 m O —7 e — KLy v
PRAr (1 RIS RE L) 2@ L. — &bl T
W5 DO TRREIROKE - BEN TR IZIThi, B
FLERIIABT LA B U —FHR D DSS-12 Z i L7-.
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Seismic lines. (a) Survey line 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. Red circles show boreholes reached to the basal boundary of
Postglacial deposits (after Komatsubara and Mizuno (2016)).
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Tablel  Survey parameters and instruments.

IR % Kigyid
REARE 7,006m
HRIRAH 3,504 5
REEIH 3,463 5
ARES 1-3,504
- i 192ZIREZETLI-48THREL, =

RERREN |5 rssmsonH

REHM tE—mE

= PIRRE A > 7372 IMI-200

i GhER R R SRR
HE m e 2m
FEENEY 1 E A B 5E
FERH 10[E](/ 4 X S # & T (£ 20[E])

ZiRe GS20-DM(GeoSpaceH!)
2R =R 2m
ZIRERE LK 1A/ Zika
ERIER & 28Hz

AR DSS-12(4>a—a LA hED)
FrrILE 192¢ch

iR 2s

H2 )5 R 0.5ms

CMPE &%k 1ZH#E96
CMPEIFR 1m
CMPEE 1-6,871

CMP#k 6,871 5
CMPAIR R 6,870m
AEEE GRS-1(F7ar &)
5 g GNSS(Zx /%)
REZFHA 201644 H58-4826H

| BN OEHER BRI 10 [E & L, B g0 E
Gy Ei O R B IR R A S L, 7 — 2T
BT REEASEPEL DY g v MR IR LT
T ZIROREIE, BEELZ 192 ZEAO 1 8B
HABNEETTHREL, EENPKTLLLBAEEL
OTRE L. BRI I3 R R LA TR0 T
O L% D 201644 A S H~4 A 26 HIZHEHM L7,

4. M/ET—RETHUNE

MEEA S IRFERE 2 A LR ELERE 5 3 X
AT FIENERKRA Ty b ClaE AT ER IR
1,600 m/s ThHh 5. ZoOPBENTEr A7y FTI10%
ms O ER;Z R HEE ORI EOF/ENHE I D
I VB 2> B A1 A2 900 ms £ £ TOYREEF
TROD. SINITRIBRORE 3OS BRE . FEE R
501 ZEKE 700 ms £ U7 O KOS I IETRIRNE CHR CTd 5.
J A RILEEPEL R 0 FLENT 3 300 m/s LR b — L
VRRMERENEISD, bR LTI AL A
AIND > TN 5.

M7 T — X LB 2 H L C i/ CMP EH AR

M A Eek L7z GE4 ). WBEANRIIEEES, ¥
FARY, TarvR)a—vay, RURNRAT V4,
IRIRFHEE, HAM1E, CMP Y — |, N, NMO fiiE,
Sa—h CMPEATHD. 7 — ¥ PO FLHER [ TA%
EOm A EEREFOms & L7,

CMP &AWy WA X TR AR 20 ms 725 1,000 ms
OFPNIEL O S A %2 bz, Ee Kok
K2 DIEEERL, &bEOGRAER A 2520 ms ~ 60
ms OFPAIZ A L, LA, R HE B 23 80 200 ms 74
it 350 ms, SCH TR C Y Hu 350 ms P8 i 600 ms, S8
T D 7% 38 450 ms 78 #i 700 ms, S E 23 5 600
ms PG5 950 ms T&H 5. A, B, C, D, EOMICHIER
T W R ETH N FET D, B LRI I S 1w 13
THITHD.

A VTIRIEE TMMA L Ly, CMP2,700 75 4,200 15
D TOms 25 80 ms D HHE (A) 1X A & —1E0R]
Wk e Lo,

B LLIEIE, BAL KD AL B ME R A K & .
CMP3,600 {3 & 0 FERICHRIE 2355 < REABRIZZ2 D, b
FTOTEDH L BERPFES 7D L HICR % 5. 1E200m
N5 300m, @S 10ms [T EDIROFEEN A SND.

5. &% =

Tle 22w (554 X)) ICESWTEEN /R EL
179,

GS-QAS-3 AR — U 7 Hlt i5UC A g R B 3T v 1 44
m Tdh D UMAF-IKEF, 2016). = O & ILHE % 1,600
m/s ERET D LAEE AR 55 ms (YT 5. R—U
ZENT (CMP2,502 THEff 32 m) OWiAE EERIZIE 20 ms
M5 60 ms OFLFAIC S A R B AL, CMP2,700 (Z 1A 1
T10ms 1T EERTT 5. ZHITEFEA ~EB&ERDAHE
M d D, BLELRE O W X CrIimfEE LRI I T 5
SR ORIZ#EE LS, ALy TFIa— b/ 4K
FREEOREIZ L RKAEORBLRMLETH S,

A BRI X CMP4,640 £ 3T C A4 i 2 [ (2000) @
SBO8-1 IR & &2 5. AihAE (2000) DOfER % 5
W45 L, WX CHRIED BEIXLHSE =% LR, DX
RReEREREE ER, CIixdEfmEE BB, BlIKER
JELEREEBZ BND. Jelid =% LIRITAZEE T O 300
miF LT OV R2 THEE-733m TH 5 (G,
1962). KETEOPIROEEL, T—X0BIERT S
Py, Tl bWERBLEERIC L VX b i
kgD, A%MRIT 5. S oMEEZE L CMP
FROBHOEELZEZ HND.

A, BEEZEE A 300 m & L7228, St BiTiug,
U TNV B T AR A R A O A T A TR 700
mUEE CHREFETHD Z ENEFES .
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Shot records.
Vertical stack and Gain recovery are applied. Every 500 shot point (1km interval)
SOURCE: source station number RECEIVER: receiver station number.
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W4 PR CMP EA R W .
MG/ T — 2 B Lo TERR LT, 38 X EOMERiIT 4:1.
SB98-1, GS-QAS-3, A, B, C, D, ElZATZ5BMH.

Simple processing is applied. Approximate vertical exaggeration is 4.

Fig4 Preliminary CMP stacked time section.
SB98-1, GS-QAS-3,A,B,C,D and E are referred in the text.
6. F&H

T-HE VLA TT O I FE b C B B PR AT K 2 B
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S-wave velocity structures estimated using miniature arrays of microtremors at drill sites
GS-KW-3, GS-IZ-1, GS-TM-1 and GS-CB-2 in the northwestern part of Chiba prefecture:
Development of a computer program estimating an S-wave velocity structure based on a

Bayesian approach

£ #Wx"
Tkuo Cho"

Abstract: We have developed a computer program for an inversion of microtremor array data to
infer an S-wave velocity structure. This program takes a Bayesian approach: This program regards an
S-wave velocity profile by a Simple Profiling Method (SPM) and observed phase velocities of Rayleigh
waves to be a prior distribution and the data, respectively, where a SPM is an empirical conversion
method from a dispersion curve of the phase velocities to an S-wave profile. This program assumes
that the observed phase velocities are affected by the higher modes, but has an option to assume the
fundamental-mode dominance. The weight of a prior distribution is objectively adjusted on the basis
of a Bayesian Information Criterion (ABIC). We applied this program to the observed phase velocities
obtained using miniature microtremor arrays with radius from 0.6 m to a few meters, which were
deployed at drill sites GS-KW-3, GS-IZ-1, GS-TM-1 and GS-CB-2 in the northwestern part of Chiba
prefecture. As the results, S-wave velocity structure models were inverted to the maximum depths
from about 30 to 80 m. Each model represented average S-wave velocities of those obtained with PS
logging. It was shown, however, that the average values and the estimation errors of the inverted models
generally depend on the assumption of the fundamental-mode dominance. In the future work we will
examine the possibility to solve this problem by developing the program so that it can incorporate

various kinds of data in the inversion.

Keywords: microtremor, array survey, velocity structure, exploration method, inversion method,

ABIC, Bayesian theory
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T 2 72 0I5 D ORI I bRl TIEE P
LUENRDHDEBZZHND.

WET LA EEE L, AU 7 FRE GHE
W) TSN PMEE O I /2 RS Y % )R
oL AREER D D (FH, 1998). F2EE, Fx 1T
INEY T LA BLIEI (Cho et al., 2013; £ « %244, 2016)
Z T 3E R R - 3R (T o0 GS-KW-1, GS-KW-2, GS-
KW-3, GS-NY-1 A" — U > 7 Hi sl oD JE30 T 55N L T
K FTE o022 M oA 2 304l L7z (FFEIE0, 2014).
2L, ZOMRATHIRO S W EREE OHEEE, L —
U — I DONAHEEE Sy B R O i 55 2542 (Simple Profiling
Method, SPM) (Cuéllar, 1994; Pelekis and Athanasopoulos,
2011) (ZFESWTUVW =, SPM R AU IS < H Ay
RHEEETH Y, WX BT CTh 5. R OE
FIFIFAN BN 2 2 LB O G T L O
DR SN TV RN Z EFEORBENE SN TN D.

2 THAIIWELE T M IS el e A N —
Va rFEEBNMRET LA T — X2 ICEAT D00
Tu T ARRBICET L. B (2017 45 3 HHI(E)
TIXELERFGE LN, A, BEOK T Ly
Z TRV OIEER — ) > 7 4 S TE SN
INEENT LA T2 I L, EERETELNTT —
2 O FFELESCE) OB DIUE DR, A X —T 3
VOWEEBESE LR L. ARBITFORETHD.
ARAFFETEY B2 TERIETOEMER—Y 7
45 (FB1XE) © 5 H3 A (GS-KW-3, GS-1Z-1, GS-
TM-1) IZEHIALET S, ZAbITHE#MoRHDIRE
OMERIEZ BRDO 1 DL LT2bDTH Y, kR

Drilling-survey sites in the northern part of Chiba prefecture (Circle).

IEHIERIE (2014, 2015, 2016) PR ENTWS. 1
R (GS-CB-2) (XK HICAIE L, KEMIOMWEE
DR FETH D (THIEH, 2015).

2. F &

WEh ETE O M T LA 12 SPAC iE (Aki, 1957) &
HUNME CCAVE (Cho et al., 2004) #iEHA L THHND
L— U = ONHEEZ A NCTT LA HE FO S
WiEEHEET H. 7272, fFERMICIEL— U —E oM
FHIEFE L fEh o H/V A7 kL (Nakamura, 1989) %
FIRFIZ WD 5ES A > 3— 3 o (Arai and Tokimatsu,
2004) ZIEU O ETHH0E Q28) #HELTCI RS
T LB EED TS, LLFERBIRRTOT 7 7 T A
DODHNETHD.

21 7ILIYXL

A U= q TR ZE L THED S I
WEAHEET D, B L P T S WOERE D SRR
A (Ludwig et al., 1970) (ZESWTEH 2 5. £BEONE
FIXEEETH. BREOREX, Ao "—Ya VlHE
5 FHRIRE [ A B SRR 2R REPR AN 6D D D45 8 & Fe oy il
STHENI FHetE LD, WEIDE U THRAIZEL 72
L8917 5. BEMIZIE FERED dep [m] DRFOJE
DIE X thk [m] ZIRkRATH 2 5.

thk = adep+b. (1)
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a, bITEAREH JBREATA—F) THD.

B AR L T 27200 L — U — OB
AR FH B 1T T — N D R T AT AL R
(Tokimatsu et al., 1992) &4 %. FE— FOBGHALIEHE
FE R OVRhEE B9 4% (medium response) 13 1 YR G 8 A% i
Z [ L T Hisada (1994, 1995) o7 /L) XA TEHE
T 5.

SPM (1 &i) 12X 5 SHHEEE T VL higr B < 8
FERKMBT HEVIRBRBRICE ST I a2 oL
LTCHEZDRA AT Tu—F % L% (eg A, 1991;
Matsu’ura et al., 2007). 72 bb,d, f(x), x, x°%
FAEIVBIIAI AR, BEERAAE L, S HOHE CRA
), S WOHEOSERE (SPM I X5 SHnRE) & LT,
W TR SN D FRMREE oM E R T 5.

K
p(x; 0% 1%|d) = 2= 02)_¥|E|_%(AZ)E|D|%exp -

1
5@ @

7272 L.
S@) = (d-f@) E(d - f(0))+12(x* =)D 1(x — x). (3)

N BRI AR O fE %, KiTRmE L 35 S HEiE
Eoffk EY, D' IXEZHEE, S EEED
TBREOIIHATII TH . o, VIS EITIIO A
g7y 88— (BRFTA=F) ThHDH. f()
IXBREROLAE R E 2 R TR TH 5.

BUAINARIE B, JeBR AT OFERER 2213 S P g 12 b
Bl 2 EEL, TDOAT—Y 7777 4 —I3 ABIC
(Akaike, 1980) THcii{t9°5 (Matsu’ura et al., 2007).
FgMES M N (2) o&EKkiE 3) @

Sx) oF/MEIC Lo TEBT S, BiRmICiE, 5z
T2 7V & KB HNTE IE T B UER 72 SR LL IR
5 (Ki81E) & LC, Levenberg-Marquardt £ (e.g., Press
etal.,1992) ZJEMT 2.

BRI AR & BRI AT DREZEZ & & 7= 2451 (total

variance)
C= o2(A'E1A+27D1) . (4)

(BEL ATV ae T A8 Ik Ao nR"—=Ya x5
IV OREEFR AT 5 (a7, 1991).

22 fRER

Fanar - v— b L THEXTWDH/NEEN T L
A TIHESHEm S 10m £ TE ERRERE LTS
(Cho et al., 2013). Z DX H REE A r— /L CITEE
T RE Wi A e oD N7 C IR o L LR L bR L &
a7 A b OHBREARIIC EIRE— R &
LT WEEEENSZ Aot EEOMOLRY,
I T LA RAEOEE GBHF I35 100 m 2> 58 km D

REEHERE LT D) ICBTS STEEA o — g
VTEHERE—RIFBE SN THRWE, K7 a s T
ADOBBETIEERE— ROFEBZFMTE D L HI1Cd
HIENWMELEEZZ. 2L, o=, itk
WY HEARE— ROAMBERE LT TX5X 51
T 5.

FEHTIEREMEO LA VR BICHREL B~5
JEFREE), SIWHEAEE L CHIEAHET 2HANE
W L L, ERoEn Fax oxtRETHES A —
JAZ BT, A IE I TAEHE CIEMER) 72 & 7 VISR
L2, 2F Y, DHEOFEICS Bl EZ BEEICE
HETIALFTETE S 2V, 22 CZITREEOE
JE &S BTN 2 5 Z & CHEME R
LR TED LT D —F, SPMIZ L D S I
TaT A NERBRSAELTEZD I LTS R —
TarorEiENLIT Tu—F L Lz, FLTED
BRIT B A SV TR ARICx 3 2 EA % i
Wik 2L e L. _A X7 S u—F TIRERSA
ORBENRMEE 2D 2 LR DN, HHRELELEH
WHZ ETA =V a BT NVOREME, FEEL
TR CTx 5.

R AT T —FILFR CEETHYVIELHND Z &
MWTED. T7bL, 21 HOFRE CHLN-FEY
i (3 2) FHAe T — 2 B85S0 B &
LTHWDZENTE S, MEIO HV A7 RN
BT —%, PCRRTICHLHEERET —%, HDHVIZ
WET — 2 NFICAIUEEN D Z AW TET LVOEH
Ex LT ENREMFEIND. XA XT T r—
FOTEMIITZ O L S R fEROFBRIEN RIAEND.

31 74

BAR—V M (1) THEIED (2014) &
FARIC S — AR FE (B0 T35 JU410) 4 & T
S HAE 60 cm DMET LA & RINNEEE3 5T
R END RS ~10m ORBAIT LA ZREEL, 5
15 43 BB 72 22 920 L 7=, 2 oo I 3 BT AR5
DFREMTIZ AN 2 JE P B ik CF s e B Rl & A L
W7 VA OIS RN H D (eg HHITD,
2016).

2T S DT —HIZ SPAC #: M (N CCA %
ALTHEoN L —Y =R ED SR TH 5.
B LY, ¥EHE GS-CB-2 D4y 7= SR IES
BMLTWDZEngnd. 72720, 12 Hz L ETHEMNZ
WAL TWD., —JF, B TESNAT 3 S04 Hh
% (GS-KW-3, GS-1Z-1, GS-TM-1) %3 Hz L F CTIE4
B2 b00, L0 EEEEMTIX6~8Hz 2H
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32 EEREETILONRE

AU R—=Va VICHW L EEEEET VL, X (1)
Da%z01bL<IE02, bxE3~10& LTSPM THEH
D HEREE T L ORIETIGET 2R £ ClEnssl
T 5. S HICHEBICIL S B 3 km &8 2 D HIEE Ak
F CiET AR AR E S L (J-SHIS £ /L) (Senna et
al., 2013) ZAfTIN4%. SPMIZ L 52 HEMHEE T LIC
MIGTHREETORBO STHEZ R E L, &
DIZERDOEIZONWTIE S IKEEZ RO & T 58K /3F
A—=HIEETS. HENLHES 40m D 80 m FLE
ETOEHNA L NRN—VarEND T EIh5b.
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Phase-velocity dispersion curves of Rayleigh waves.
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N JE RS OB T — & L Mk — ROREBELEE LT-
EAMA AR & ST — ool 4 =3, A 3%
T4 — F® medium response T 5.

EIKICINIE, A=Y arTELNTE S Ik
HEET VIIRET —Z 2o L L 2 Bk %E
LCW5., #HEMRET —ZICAOND MR LT
HENRLWH OO0, FEHE L CIFAFB 2R R0 5
LENTWD. £, A=V arET/E SPM T —
ABILOENICESERET VEOREETIHE Y H
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BHERESNTZEEZ L.
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Results of inversion analyses (GS-CB-2).
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(top)Effects of the higher modes are considered. (bottom) The dominance of the fundamental mode is assumed.
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Drilling geological survey for establishing standard stratigraphic framework of the

Holocene formation and man-made strata in northwestern Chiba Prefecture: Litho- and

physical-stratigraphy of GS-CB-8 borehole

E"-FERRE-FN OF-EFE OB -foE F'-N\REGEL - HEm— -
hiE 5

Osamu Kazaoka'", Masaaki Uzawa’, Atsushi Kagawal, Takeshi Yoshida', Ttaru Ogitsul, Hisashi

L[]

Yabusaki', Syoichi Shiozaki' and Tsutomu Nakazawa’

Abstract: Drilling geological survey has been conducted for the purpose of establishing stratigraphic
framework useful for correlation of a large amount of low quality log data around Tokyo Bay. GS-
CB-8 site locates on reclaimed land in the Isobe district, Chiba City where liquefaction-fluidization
phenomena caused by the 2011 off the Pacific coast of Tohoku Earthquake occurred. Undisturbed
continuous cores were taken from the subsurface up to 60 m depth by rotary drilling with a double-tube
sampler. Data of density logging, elastic wave velocity logging, caliper logging and electrical logging
were obtained in the drill hole. Lithostratigraphy of the survey site is composed of the Pleistocene
Shimosa Group, Holocene formation and man-made strata in ascending order. The Shimosa Group
consists mainly of dense sand beds. The Holocene formation consists of a dense sandy lowermost
member, a soft muddy lower member, a loose sandy middle member and a soft muddy upper member.
Man-made strata consist of the Filling Association and the Damped Association. The Filling Association
is composed of the very soft muddy Lower Bundle and the very loose sandy Upper Bundle. Data of
density logging, S-wave velocity and electric logging are concordant with litho-facies. It is presumed
by observation of continuous cores that the Upper Bundle of the Filling Association was a liquefaction-
fluidization layer caused by the 2011 off the Pacific coast of Tohoku Earthquake.

Keywords: standard stratigraphic framework, Holocene formation, man-made strata, liquefaction-
fluidization, Tokyo Bay, 2011 off the Pacific coast of Tohoku Earthquake
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Fig. 1

Distribution of liquefaction-fluidization points by earthquakes after reclamation and

drill site of this study. (Modified from Chiba Environmental research Center, 2014)
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Fig. 2

Classification map of subsidence by liquefaction-fluidization on the 2011 earthquake in the reclaimed land in Chiba

city and drill site of this study. (Modified from Chiba Environmental research Center, 2012)
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Fig. 3 Concreate wall near the drill site.

A concreate wall was submerged partially by
liquefaction-fluidization on the 2011 off the Tohoku
Earthquake.
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Fig.4  Drill site.

The drill site was located at a distance of 2 meters from
the concreate wall.
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Upper part of geological column and logging data of GS-CB-8 borehole, Isobe district, Chiba City.
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FRERFZFMCTHRAIL HEREER— D HAMOMLL EBF
Stratigraphic framework and correlation between sediment cores of the upper Quaternary in
the Tokyo-Bay area of Chiba Prefecture

INAEGEF T - Eth B - hE ' -hE 4 - AE

B -E5m [’

Junko Komatsubara'", Yoshinori Miyachi’, Tsutomu Nakazawa', Rei Nakashima', Osamu
Kazaoka® and Takeshi Yoshida’

Abstract: We correlated geological units between 10 sediment cores, which are taken in the lowland
and reclaimed lands along the northeastern coast of the Tokyo Bay, from Funabashi to Chiba cities,
Chiba Prefecture. The cores are stratigraphically divided into three units in ascending order: Pleistocene
deposits, postglacial deposits, and artificial fills. Pleistocene deposits are generally slightly reddish and
consolidated compared with overlying postglacial deposits, and has radiocarbon dates older than LGM
or out-of-range. Postglacial deposits are often bioturbated, include articulated bivalve fossils, and show
radiocarbon dates younger than LGM. Artificial fills generally contain common shell fragments and rare
man-made materials, and less bioturbated. These units are correlated based on sedimentary facies and
depositional age, in order to provide accurate data for constructing 3-dimensional geologic model in

future.

Keywords: drilling survey, standard stratigraphic framework, Pleistocene, Holocene, postglacial

deposits, artificial fills, Chiba Prefecture, Tokyo Bay
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FHEIM 0> & FHE71E 221 CHREI L7z 10 A0
=V v 727 BRI Ut HIHR R R O
HChD. R/ a7 BTG TR b TR,
W, I TR B, BAHEIES < OMAT
RS LT, RRRBEHOTHY, R
BRI BRI 0 5 DI FRE T 5.
W A LR O UL 2 5 %, B
PEB A PR RAOK BRI £ U b8 R (R % T
TR LR A U UL & B AN & A B 72 <
TCANTNEENTVWDL R EDREN LS. ThE
NOKSOERE#F—Y 2 7 THBIL, K=Y 27
27 TR LT, 3 YRR 7 ORI B3 T
FETHS.

1. [FL&HIZ

FESEEAN IS FFEHT CUE T HE R AL VE &6 o0 MU A 1 %
BT B0, PR 25 HEEMNDS 16 KOF—/La T R—
Vo THEEIT-TWD., 2D H L, FEEICH LK
THEESE T 2> & TIEATIC T T OB O R YEE

WeSTAZBE LTHEILZ 104K GBI, $1H£) I
DT, XfFHOFEHEL 2D EHELTRNL, A=V 7
a7EEOEERF L. ZhbDOR—Y 7 a7
DFEANIFEIZ A (2014), HHUZ A (2015), ‘&0
M (2016) ISR SN TVWDN, TNEDT—H & H
et U A — 58 H Lz, £/, a7 FHORFEY
BAbA 13 A2 0T, RSNk #8 53 HTaF 8 i
WARHE L CROR MR FBEREZWE L. oK
X8 IE Y 7 b 7 = 7 Calib7.0.4 (Stuiver and Reimer,
1993; Stuiver et al., 2015), Reimer et al., (2013) O F —
Z+t s bk IntCall3 & X MARINEI13 % I\ TIEAERSIE %
1To7-.

2. HhERRS

AU L RO O ARSI H T2 DR, HEE
i, FERICOHT CORME N I TH S (B 1X).
EWZIILF RO THaEREA L & 20 m f2 OB % 72
LCW%. BRI O IIBAEOEE 14 54T
W2 o 72Dy, WEFN 30 FARLARR IS RN T HE A BITE DAL
Belool, N TELVMMELLR T TRELE
HEOWIEZ AW CTHOSLTH Y KRR P TIETIT
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Fig. 1
from Matsuda (1993).

Localities of drill sites. White lines are elevation in T.P. m of the base of the incised valley in the last glacial period,

B1R A=) THURT — 2 L E R O,

Table 1 Boring sites data and elevation of stratigraphic boundaries.
aT74 GS—FB-2 GS-FB-3 GS-FB—4 GS-NS-1 GS-CB-2 GS-CB-4 GS-CB-7 GS—CB-5 GS-CB-3 GS-CB-6
& T.P. m 3.56 3.48 4.09 2.90 4.36 3.88 4.39 4.30 5.38 2.03
HER m 60 110 35 30 30 40 30 110 40 40
T4 2013 (H25) 2013 (H25) 2014 (H26) 2014 (H26) 2014 (H26) 2014 (H26) 2015 (H27) 2015 (H27) 2014 (H26) 2015 (H27)
MNTJEHEE T.P. m -7.54 -10.32 -1.26 -2.697 -4, 04 -6. 87 -0. 83 -8. 88 0.783 -2.47
MEUEIEE T.P. m -33.22 -11.72 -20. 01 -16. 767 -10. 84 -33. 67 R TE -15. 05 -13. 267 -24. 77

iz (ERNE A, 2003). HSZHLO# T IS IXA Hoo B
M B < HERA B H O TND Z EREFAR—Y &
TF =B a2 WF5E s 5B 5 M2 TV 5 (Matsu-
da, 1993). F—/L a7 R—V oV OAEIZZ OMEER
DR OCRBIREZ B2IZ L, sEMZ i T35 R
BREA T+ A= a "y (2017) 788 OB
K=V U T T —=HEFRNPYITRE L.

3. BIBBORYEBAILE
W0ADR=Y > 7 a7 Z0Pnb FRirb TH,

R, HNEICKSTE DS, TR T ORI TR
DIEY ThHBH. H2RICHER—Y 7 a7 ORERE %,

52 RITHIHEIR RERZ R T

3.1 EHH
FAPATHEBR AR A ~ o5 A A2 J8 B D 6 52 L 72 A
BL~HORIEE 20 572 % . WAL A 2 G LR B 7R 55
& (GS-FB-2), BAbAZGHhEENEET DIRNO R
LA (GS-CB-7) bbb 5. ISR, B, WYk,
Bl aad, AREDFEET D, WHEBIZHTEL
LE-TEY, YA Y —TCONENRAERGAENS
W (2 A). BRI IR TRAZHF T
% (2 B). BALAIC W THRURE R SBERRE %
AAT & 2 A, BRI G2 ) L0 b (4
TAELEE, GS-CB-7) 7y, b L FHERRE (kY
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AU R 22 MR, A TORTHEIC L B D [EfE L7cleg . BENIRA 2 5OV C0 5 (GS-CB-7 PR 20.0-20.5 m) .
B: HHHICH BB MRS L E. RIRICRAEHOTNS (GS-CB-2 R 22.0-22.5 m). C: MREEICR bR 54
JEAL A (GS-FB-4 VR 11.15-11.65 m). D: EEEICR b D &0 K E(LA (GS-NS-1 %R 10.3-10.8 m). E: #
SMEIZRLNDRE, BRLOMBEEICR LD U bADIRENRE. g o JEE S i L HENE OBR & F 2
5D (GS-CB-2 R 8.25-8.75m). F: JNZJEIZ R B 4L 2 MiAbkiid & Jefg OMIAJE. 18k & < EKERE (GS-
CB-4 £ 9.0-9.5 m). G: #HNIEICH G D Bk O (GS-FB-2 % 4.15-4.65 m). H: N2 B 5% K[
FEEARLE (GS-CB-5 ¥EJE 6.5-7.0 m). I: HISZJE 7 558 B S U7z FIR#)  (GS-FB-3 #RE 9.24 m).
Representative facies of Pleistocene deposits, postglacial deposits and artificial fills. A: Consolidated reddish mud of Pleisto-
cene deposit (GS-CB-7, depth 20.0-20.5 m). B: Consolidated reddish sand of Pleistocene deposit (GS-CB-2, depth 22.0-22.5
m). C: Trace fossils in postglacial fill (GS-FB-4, depth 11.15-11.65 m). D: An articulated bivalve in postglacial fill (GS-NS-1,
depth 10.3-10.8 m). E: A clay layer in artificial fill and urchin bed in Holocene postglacial deposit. The base of a clay layer is the
boundary (GS-CB-2, depth 8.25-8.75 m). F: Alternation of very-fine sand and mud in artificial fill, with high water content (GS-
CB-4, depth 9.0-9.5 m). G: A shell bed of disarticulated shell fragments in artificial fill (GS-FB-2, depth 4.15-4.65 m). H: Defor-
mation in artificial fill (GS-CB-5, depth 6.5-7.0 m). I: Printed paper from artificial fill (GS-FB-3, depth 9.24 m).
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Table 2 Radiocarbon ages.

GS-FB-2
W% B TREE (m) EvEs 14C age (Lo, yBP) JE4Y (20, cal BP) . ka AR S
TAAA—141118  GS-FB-2 0647 6.47 HB S A) 1320 =+ 20 788 - 926 * 870 0.9 mHEEA> (2015)
12 - 48 (0. 15)
_ ‘S FB- . ) " + 54 - 148 (0.54) ) - -
TAAA-133058 GS-FB-2_0923 9.23 [i:E70ay 120 20 188 - 200 (0.02) 115 0.1 1A (2015)
211 - 269 (0.29)
13305 \S-FB- o 1739 - 1759 (0. 05) = -
[AAA-133059 GS-FB-2_1084 10. 84 1890 =+ 20 1774 - 1891 (0.98) + 1844 1.8 EHZA (2015)
S 1812 - 1903 (0.97) = -
- 3S—FB-2_13 3. 910 = 5 .6 ;
TAAA-133060  GS—FB-2_1366 13. 66 1910 = 20 1008 - 1924 (00z) ' 1895 L9 EHIEA (2015)
TAAA-140336  GS-FB-2 1786 17.86 3260 + 20 2988 - 3174 * 3089 3.1 mHiFEs (2015)
TAAA-140337  GS—FB-2 1980 19.80 5850 =+ 30 6193 — 6327 % 6266 6.3  mHniEA> (2015)
TAAA-140338 GS-FB-2 2137-2147  21.37 8410 + 30 8926 — 9114 * 9008 9.0  mHuFEn (2015)
TAAA-133061 GS—FB-2_2806 28.06 42250 =+ 770 44168 — 47095 + 45567 45.6  mHiiEA> (2015)
TAAA-133062  GS-FB-2 3044 30. 44 8330 =+ 30 9269 — 9452 + 9358 9.4 mHuFE» (2015)
TAAA-140339  GS—FB-2 3065 30. 65 8840 =+ 30 9437 — 9541 * 0495 9.5  ‘mHiEA> (2015)
9689 — 9946  (0.89)
TAAA-133063  GS-FB-2_3555 35. 55 8810 =+ 30 9993 - 10008 (0.01) + 9840 9.8 EHHIIH (2015)
10063 - 10127 (0.01)
IO o ann X 10246 - 10429 (0.97) . - -
- —FB— + + e
TAAA-133064  GS-FB-2_3664 36. 64 X7 9190 =30 V] 10481 (0.03) 10337 10.3  ‘HHIIA (2015)
GS-FB-3
HE R ok W (m) Bk 14C age (1o, yBP) WY (20, cal BP) ot ka U
TAAA—141119 __ GS—FB-3 0683 6.83 TE? R 1420+ 20 1293 — 1351 + 1319 1.3 =mHiE) (2015)
B - - 6 i 50 + ¢ 667 - 709 (0.94) ) e 5
TAAA-133065 GS-FB-3_1065 10. 65 [i:EZ0ay 750 20 75 - 726 (0.06) 685 0.7 EHIEAH (2015)
B . ] . T 932 - 1007 (0.79) . = 5
TAAA-133066  GS-FB-3_1092 10. 92 [i:-27):x 1070 = 20 1025 - 1052 (0.21) 974 1.0 EHHUEA (2015)
GS-FB—4
HIEHS VR HE (m) R 14C age (1o, yBP) JEFR (20, cal BP) i ka NF
TAAA-150481 GS—FB-4-0720 7.20 1260 = 20 727 - 885 * 800 0.8 mHEIEA> (2016)
TAAA-150482  GS-FB-4-1245 12. 45 2880 + 30 2535 — 2732 * 2670 2.7  mHHE2> (2016)
1AAA-153563  GS—FB—4 1410 14. 10 4120 =+ 30 4075 — 4281 4177 4.2 A
TAAA-150483  GS-FB-4-1524 15.24 8030 =+ 30 8395 — 8562 * 8477 8.5  miilFEn» (2016)
1AAA-150484  GS—FB-4-1713 17.13 8260 + 30 8657 — 8951 %« 8811 8.8 mHMIEA> (2016)
8661 - 8667  (0.01) =
- 3S—FB-4-2: 3. 980 =+ ¢ : L y
TAAA-150485  GS-FB-4-2322 23.22 7980 + 30 8704 - 5996 (0.09) ' 5863 8.9 HHIEA (2016)
GS-NS-1
HER 5 ok I (m) vl 14C age (1o, yBP) JE4EX (20, cal BP) i, ka A3
TAAA-150486  GS-NS-1-0674 6. 74 Hik (R U I=F7?) 1420 =+ 20 908 — 1036 * 960 1.0 mHEE2> (2016)
TAAA-153564  GS-NS-1 0808 8.08 Hik (YW Ry A1) 2880 + 30 2560 — 2736 + 2682 2.7 &
TAAA-150487  GS-NS-1-0970 9.70 Hik (=20 7790+ 30 8174 — 8339 * 8261 8.3 miniEn> (2016)
TAAA-150488  GS-NS-1-1488 14.88 Bk (V7 hH3) 8240 + 30 8627 — 8931 * 8771 8.8 ‘mHuE2» (2016)
8590 - 8778  (0.97)
TAAA-150489  GS-NS-1-1696 16. 96 AL 7880 *+ 30 8834 - 8860  (0.02) + 8673 8.7 EHLIA (2016)
8922 — 8933 (0.01)
GS—-CB—2
HIER 5 Ak ZE (m) Ak 14C age (1o, yBP) JEHMX (20, cal BP) T NF
TAAA-142446 GS—CB—2_0868 8. 68 (FL AT 460 £ 20 1 - 131 * 58 0.1 mHEA (2015)
TAAA-142447 GS—CB—2 0917 9. 17 2z 75 4) 820 + 20 416 _— 503 % 464 0.5 mHmE)> (2015)
TAAA-142448 GS—CB-2_1082 10.82 [(CEYVEVE DM 2150 = 30 1645 - 1824 * 1743 1.7  ‘mHE» (2015)
TAAA-142449  GS—CB—2 1170iEAN __ 11.70 CEH) 2300 = 30 1827 — 1983 % 1906 1.9  mHuE»)> (2015)
TAAA-142450 GS—CB-2_1257 12.57 (CEE T HA) 8040 = 30 8409 - 8576 * 8494 8.5  mHiFEn> (2015)
TAAA-142451 GS—CB-2_1348 13.48 CA7x) 8140 = 30 8518 — 8743 % 8613 8.6  mHMIEA> (2015)
TAAA-142452 GS—CB-2_1730 17.30 [CEETED) 47730 + 580 - * EHILED (2015)
GS—CB-3
Wi B VEFE (m) B 14C age (Lo, yBP) JRAEAK (20, cal BP) i “k
TAAA-153565 _ 6S—CB-3 0621 6.21 A HA) 7070 _+ 30 7471 - 7614 * 7547 1.5 AW
TAAA-150476  GS—CB-3-0830 8.30 CAHA) 7390 + 30 7770 — 7931 ® 7856 7.9 mimiEn> (2016)
TAAA-142455 GS—CB-3 1323 13.23 I TR) K- 7770 + 30 8319 - 8161 % 8239 8.2 EHIZ)s (2015)
TAAA-142456 GS—CB-3 1454 14.54 (ToLahA) 7890 + 30 8419 — 8290 % 8358 8.4 mihiEn (2015)
TAAA-142457  GS—CB-3 1545-2 15. 45 8110 = 30 8684 — 8471 * 8572 8.6 mihuiEa» (2015)
TAAA-142458 GS—CB-3 1630 16. 30 A 8090 = 30 8635 — 8436 * 8546 8.5  miblEA> (2015)
TAAA-142459 GS—CB-3 1823 18.23 (AT A) 8520 = 30 9255 — 9020 * 9141 9.1 ‘mHuE2 (2015
TAAA-142460 GS—CB-3 2089 20. 89 )i 46500 = 500 50000 — 48441 § ® 49405 49.4 mHuiEn> (2015
TAAA-142461  GS—CB-3 2120 2 21. 20 i >53900 - * HHIE (2015
[AAA-142462 GS—CB-3 2138 21.38 32600 = 160 36999 — 36092 + 36495 36.5 mihiEA» (2015
GS—-CB—4
HIER 5 e RE (m) Ak 14C age (Lo, yBP) JEMH{X (20, cal BP) e, ka AT S
TAAA-150477 GS—CB-4-1270 12.70 Hik (v 73 )T HA, 1320 + 20 786 — 923 % 865 0.9 mHEIEA> (2016)
TAAA-153566  GS—CB—4 1826 18. 26 Hik O HA) 7960 + 30 8353 — 8508 % 8418 8.4 ES
TAAA-150478  GS-CB-4-2026 20. 26 Hik (SO HA) 8300 =+ 30 8717 - 8976 * 8860 8.9 mHiIFEA> (2016)
TAAA-150479  GS—CB-4-2666 26. 66 Hk (E€/ T HA4) 8780 =+ 30 9390 — 9512 % 9452 9.5  mHiEA (2016)
TAAA-150480  GS-CB-4-3722 37.22 AT 16000 + 50 18721 - 18953 + 18839 18.8 ‘mHHIFEA> (2016)
GS—CB-5
HIEHS ok ZEE (m) ok 14C age (1o, yBP) JE4E (20, cal BP) i ka NF
TAAA-153567 GS—CB-5_1316 13.16 Hik (PR T) 410 _+ 20 - ok e
TAAA-153568 GS-CB-5_1840 18.40 Hik (VX HAER¥) 5500+ 30 5760 — 5951 # 5883 5.9 A
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GS—CB-6

HIEHS VR TE (m) R 14C age (1o, yBP) JEFR (20, cal BP) i ka A 3
TAAA-153569 GS—CB-6_1290 12.90 it SO TA) 7500+ 30 7464 — 7601 * 7536 1.5 S
TAAA-153570 GS—CB—6_1715 17. 15 Hik (e A B/ a7+ 8080 + 30 8436 — 8620 * 8537 8.5 e
TAAA-153571 GS—CB-6_2104 21.04 Hik (DI TAR) 8550 =+ 30 9060 — 9297 * 9185 9.2 A
TAAA-153572 GS—CB—6_2620 26. 20 AR 10540 *+ 40 12414 — 12622 + 12520 12.5 e
GS—CB-7

HEE R ZEE (m) ok 14C age (1o, yBP) JEHX (20, cal BP) i ka Far
TAAA-153573 GS—CB—7_1805 18.50 Hik CHRER) 26370+ 100 29782 — 30640 % 30244 30.2 AW
TAAA-153574 GS-CB-7_2250 22.50 Hok (CHHERA) 43010 =+ 390 45104 — 46616 % 45836 45.8 AE
TAAA-153575 GS—CB-7_2601 26. 01 Hik (T UT) 46250 =+ 480 48240 - 50000 * 49236 49.2 AHE
* Marinel3 (marinel00%) % ffi il
+ IntCall3%{#
§ EERIE R ORIR A B2 D
ok BIENRE

> N7 = N Q= RSN © v = . 9~ © s
Y, GS-CB-3) LW ) FERMG LA, AR O T YU RR T LETITEN LR 7 TR E < A b

L TRERATEN LU TOREHELEZ 5ND
2N GHAIED, 2016), = Z TIX—4KE L CHEHR & #d 5.
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RN ELHBZR 2 &R~k 2 R E L
(BB2KC), HRi~rRifbE % k5. #HER O T
I3 FERIC IR B ot i DR E T &2 £ 5 (GS-FB-2,
GS-CB-4). EE 9~ 2m iz LIEUIEAEF O “FKHEL
ONALND(FE2XD). &AL v=(bh, BHE,
W & &7, RERERHEN RO E2KD
E). WHEOMSIITATER~RARLEE, V7
JVIERRN R 5415 . GS-CB-4 TIXIESE 30.5 m A1
MEsOREE UMAEIEN, 2016) BR L. WY
Jr o BAbA Dy B 45 & A T2 i R 3R AR iR oK T i
BHED LI LOVEREZTRL, bobHNLDOTY
18.8ka (GS-CB-4) Th 5.

3.3 BifE

2R Hidek o0 BENT 8 1 HU i & B AP TEE R ~ R A T B
DIEFET DMK ~ TR & ERE LIEEEHES.
ERFENREL, BE, BEELICRERERNZ A
bD. i EEICIIAOMMRE S . B kO
T T 0 B A% DT PER FFARIL 1.3 ~ 0.1 ka 27
L, & L7 S TR b i U 7z HEREAE G AS
mohni-.

Wi JEE D RYIE % i > 72 HE ST g 1 X B O Y [ HERE ) 3 A
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WTCIFBHEARE LRI LS TE (BI2IE, JEK
1983). L L&k TR oA —nari—1 v
TRBI R ONEE R R AT 5 L, TALOMEE
WZHEARTUTO L ) RFFE A RO Z & bho T2
< W OWIRAY
- Bibansm b L Tnd
WA B, RERBERD ST 5
CHEREMNMFLEAE 2N
- Bk CHERE L2k HB AN B B
c NTIREENTWD

o, NIRRT LiATe 7o 8, Z OWRFE THEREY)
NEDHNSTF N, b EOMHE LY BRKD B WHERS
WINTERR S ND. Z OO E O E X T AL g
AN TERN LW (B2 F). £/, Biemixd
NTHRIE L CTHESERI L TRY, ke THED
JEYEIZETT AEmICH D (FE2KG). HENEOWE
IR FEOREMABEE N L RO DD, Thik
ATHCEMB THEER Lm0 E2x6hD5 (52
BH). FERIC oM BEEICAOND XD RARITIZ
EAERG. BNIEOPREE, UIE LIEIER ISR 2
fitEErES (B2 E). ZOBITKTOFRELD N
ok CRREIREEN IR L B2 D, HENIEE
DIRIEBIZIER SN b D EHEE S D, Mg T
WCRONDIKDOFIINIYNEENTNLZ LT
FRAT S CIREIR S V7o fE R (GS-FB-3, 22K 1D), [
#wh (GS-CB-7) 72 ENFER N,

4. K=Y TaT7HEDOxLL

AR CIE LA — a7 R R—VU v 7 OREFxf
EEIMIIRT. ®EETOICHIZD, xHHFTHER
BESm & U CHUETRE & R o R m, RO ERE &
AT B OB E D 0% .

AR O FAB NN - T- & 2 ATIEHEIRIT L
D FALOHE £ TRE SR, 0O Lo IZIEEY
WOHEFED 5. FEHIBNTENR G - & bED -
72 GS-CB-4 Hiu i ClIyh g o EIC B (EhE) 2
R, —75, GS-CB-7 TILMELE & FHm o5
EURRICIRD D Z ENTE R holz. ZOR—Y T
a7 T, EED O TEEE 18 m A S FAL DS 8
THDHZLEIFHLNTHD LOD, TO BN OHEFEY
(FEST B DO ILIE D HIRE 18 m i £ T) LB CHER
MO ENREL Eb LT, F U R EFRE
ETEDREBHE LR T,

MEE EHSTBIEED 6 B[R CHEEW 2> bR S 1
TWA7H— R LTRBINLIZ W, 3. ik 7- &
I IRJEF OFEDZ LY E N TE, WThoR—
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Stratigraphy of the Pleistocene Shimosa Group in the Matsudo area: A preliminary report on
GS-MD-1 core

MARIR" - IRERKR' - fiE

%1

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

Abstract: Drilling survey was performed in Matsudo City in order to understand stratigraphy of the
middle to upper Pleistocene Shimosa Group beneath this area, and 125 m long GS-MD-1 core was
obtained. A number of sedimentary cycles and key tephra layers were distinguished in the core based
on detailed sedimentary facies observation. The Shimosa Group shallower than the depth of 125 m
in this area can be divided into Jizodo Formation, Yabu Formation, Kamiizumi Formation, Kiyokawa
Formation, Kioroshi Formation and Joso Clay from the lower order.

Keywords: Shimosa Group, Matsudo, drilling survey, subsurface geology, S-wave velocity
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mOR—Y A (GS-MD-1) #1T-7=. BHOZE
MRBEICE T, A=V 7 a7 i3EEROHERY
ANANRETDHZENRHLMNTRD L E BT, B
DT 7 THEBNT L ENTEZ, ZRHOERF
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DML TEY, Pk, HEsE, 8, FRE,
TEINE, R TIE, ik LICXsy S5 2 R nho Tz,
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EHLIE, FERACH RO NIComT 2 TiRE
HOBFEZHALNITHIZEZHAMEL TRV T
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GS-CB-5 =27 : #181% 0>, 2016) TR 120 m 22
THR—Y v 7REZEM LT, FEMREHEORHRE
T7TOMMICESETHM N EFETALNICTLEL D
2, R—=VU T iEM- - hERE % Lt L Tz
MEEEEE SN LTCE R (B IX). F/2, TER
e omm ~ LTS VT H, GS-KW-2 =27 (H
- H, 2011) ° GS-NY-1 =27 (T, 2014)
e EOR—V U TRENEmS N GE1X).

—75, TEERFHELE, ZhETR—U L 7H
ERSNTIRo Ik CHY M FOREFICET S

S_\%&

BHRARELTWA., F2TZ OO FRERED)E
FEHONZT I E2AME LT, FHEERATIC
BWT, #EE 125 m OR—Y > VIR % # iz 12 K
LG, a7 Bt miBmEazito B 1K) . AfTIE,
TOR—U LV ITHETHL NI RS TZRF RO I
B2 TREREDEFOEIZ >V THiET 5.

2. MBS

T BT — B O TR EEE R LT
W5, TERG - B (1984) (XAGi RO FREREE T
frkv Mg, #E, LRkE, H)IE, BHEE, K
TlE, kg, ROVERE IR Lz GE2X). T
BEFEOZNTNORBIL, WKEES)EZ kL z—
[E D YFEE « HEIR ISk L= HERE ) A 7 VIS 9 5 &
E2ONTEBY, WHEBIERMEAT—Y (MIS) 12
~S53OHMICHFE L7 B2 6N T WD (B -fEHE,
2001). ZdHh, HEREEDOARTEOA R EILEE
THERE L2 2 ik & L, LT Ui FEBICIZbesk
JEBRHBID. il &Rk T e kR s T
&%, THERILACH O FURE TR 5 U BF  HUs T,
R L RO F RO STV D 2Nk i % B
EREIEH FICRIEL TV D (R - [, 2011 ;
HFRIE A, 2014 ; IIEDS, 2016).

3. R—=YUTREOHE

A OMIHET LI=AR—V v 7 a 7L, TERR
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FiRw s O AR =Y KREBHPN THA S .
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Fig.1 Locations of the drilling sites.

Base map taken from 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.
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Fig.2 Stratigraphic summary of the Pleistocene Shimosa

Group.
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isotopic stages (MIS) is based on Nakazato and Sato
(2001).
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Fig.3 Borehole logs of core GS-MD-1.
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Petrographic properties of intercalated tephra layers in core GS-MD-1.
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Table 1
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glfzik
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B/ Z O

FOBHER IR EE (m)

X

&

MR

B A U SR %
Ak U 72 IR S AR <

W (m)

KIP ?
Ybl ?, Kkt ??
Ybl ?, Kkt ??
Yb0 Group ?
Yb0 Group ?
Yb0 Group ?

TE-5 (J4) ?

Ca > Ha, Hb > Cb
Ca, Cb>Hb, Ta
Hb, Cb > Ta, Tb

gl (n)
1.498-1.499(1.498),
1.501-1.502
1.497-1.498(1.498),
1.501-1.502
1.498
U U, mg i REBREE, qziAsE, gl KIIT T A

ho (n,)
1.668-1.679(1.672)
1.690-1.694
1.666-1.674(1.670)

1.665-1.673, 1.683-1.686,
1.666-1.675(1.670), 1.692

X

opx (y)
1.706—1.709(1.708)

17101711, 1.716-1.717,
1.727-1.731(1.729)
1.702-1.712(1.705, 1.708-1.709)
1.698-1.705(1.703-1.705), 1.709
1.701-1.706(1.703)

1

mg > opx
ho>mg/qz
opX, ¢pX, ho, bi > mg
/g
ho > opx,cum, mg, bi >> cpx
/gl
opX, cpX, mg
0pX, ¢pX, mg
0px, ¢pX, mg
bi >> ho, opx, cpx / gl

BTG, cpx: HEUE, ho: @A PIA, cum: A

6.05-6.07

6.12-6.14
91.38-91.40
92.01-92.03
92.27-92.29
92.78-92.79
92.83-92.85

118.13-118.15

vis
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vfs
cs
cs—ms
cs-ms
vis

Fmm ?
A

A

FS KA T AR S HE

B e
I A
A
2

KR JE
IR
B o<
ERER YO NITR
L WAL S A X, fs: FRIED YA X, ms: RIS YA X opx:

FRTTS
Rt

6.03-6.07

6.10-6.15
91.30-92.04
92.20-92.30
92.73-92.85

118.13-118.15
Ha, Hb, Ca, Cb, Ta: )1l (1976) |

vfs

Gl - BCHEERRS - i 5

TALOWE LW T 5. TO AL, AWEILAEH
FITRO N HB R 2 G 0REw ~WEREN S 5.
R, CPATIERE K ORI A BEBR S %6 %Lt TR D B

FHIRL ~ MBI 2 R & L, T o Bk 0358
LD, EEIE RO B WAL ~ *ﬁ@#%&m
AR AIE LA Macaronichnus segregatzs MWEFET DH.
TI77: AKERTFTHOEMERREICIE, #EkoTr o
TREMPEE SN D, EIERHOEE 93.02 ~ 9220 m (2
1%, i &b 28 (BEEE92.73 ~ 92.85 m M OV FE
92.20 ~ 92.30 m) DMK~ RIS Y A X DB AE T
TRBNHALND. INHDOT 7 TBIZE TN D EIL
Wik, BEA, HANEA, BEILAE ke T 5. 2
DHIBLTFADT 7T (BREE92.73 ~92.85m) DIk
O JRPTERIT 1.701 ~ 1.706 (1.703) K X 1.698 ~ 1.705
(1.703 ~ 1.705), 1.709 Z ~9. £/ EioT 77 (%
J£9220~9230m) & Rz & FALL 1.702 ~1.712 (1.705,
1.708 ~ 1.709) % 9. #gRLEBICITE R O A g H>
LRDHBTTIHTH D Y0 V' v—T7F 75 (YbOG T
7)) BNELNTEY, ZoRIiIp s S ORI
E— KA 1.704 ~ 1.706 {2 ~47 7 TN EEND
ZENMBNTWD (FEfE, 1993). AlElE 7 2
EOWRAET 7 7IEIE, FFEAOETRIIOOL
TR, YBOG T 7 FITRIE Z B ATREMEN B D .
URIE 92.04 ~ 91.30 m (XM 3 AL T D KL KB TR
Erbked., ZoXINKEREO TH (FE 92.01 ~
92.03 m) & ¥ (FEME91.38 ~ 9140 m) 7HZFNEH
REFE L, KBEICEVIEDERELERRE, o
KILREIRIBIZIZARIU AT 7 ARLELED N L EEND
LR ST
TERRCEFTIE, KA T A, HhREA (Ca R TN C
B BEL, CERE (Hb R 2 (Tall) b A5
5. KT T 2O (n) 13 1.497 ~ 1.498 (1.498),
1.501 ~ 1.502 29 \EHIWIL, HFEANGEEZ<E
I, WNTRIGREA, 17 b ilf, REREE 2,
@9%®$ﬂﬁﬁ%a@ WiE A PA ORI (ny) 1
1.666 ~ 1.674(1.670) %757
FEEEI I, kI T AL, PRIE (Cafl) A3 E
H %<, WNTERM Ha B KO Hb ) %< &
KILAHZ ZADJEPrH (n) 13 1.498 ~ 1.499 (1.498), 1.501
~1.502 Z/Rrd. HEWIT, WEANG, R, H
mEL, BEREZER, BMEImbEEEnS. &
FREAA DIRHTER (v) 12 1.710 ~ 1.711, 1.716 ~ 1.717, 1.727
~ 1.731(1.729) & ¥ DL v VA RT0, 1.727 ~ 1.731
DEWL U PEEDR I ERFFEINTH S, WA a
DY ER (n,) 13 1.665 ~ 1.673, 1.683 ~ 1.686, 1.690
~ 1694 L WHEHEDL L VERL, 1.690 ~ 1.694 &
WO RN L DR FLONFRNTH L.
ZOXKIKERBEIZEEN D KIUT T ASLSEIDIC
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FEEOL U VRROENDZENDL, BEOT T T
DIRMELTWDHEEZ NS, KIUTT ZADOREFFEL
YUNLIE, D b 2 EOT 7 T OIRLE & HEH
TE2. Zoob, JEITEN 1.498 OE— Fa 7 KL
AT AL, WEANE E BEREEY, S RNa T
1% 1.690 ~ 1.694, &G HEA TIiX 1.727 ~ 1.731 L0 9
BWEITERZRTHOREEND &0 R 5, Ybl
T 77 (16K - mAE, 1984) (TR X35 AIREMED &
W FE T2, Ybl T 7 T LT 2 434§ 5 KT APm
T7 IO AP T 7 TSNS RN R S
TWAAR (MTH - #rdk, 2003), TEHT Tk A,Pm 7
7T L0 EMICHE D AP T 7 T OIS, LM
EEMRETHAMAET 77 Kkt 77 7) BikEDZ
EMHBNTWD (K - BH, 1991). Kkt 7 7 Z 1%
NIV d—NAROKINT T A% ZHEE LT, 1.500 ~
1.502 o Hrse 273 (TH - #FH, 2003). EE 91.30
~ 9204 m{ZHBNT, XEDD 1.501 ~ 1.502 DJE T
BERTAKUTT AL, Yol 775 L 33RBEHTH
HEWIENAEEETSHE, Kkt 7 7 ZIZkttb &5 0]
HEMEM D 5.

Wt . A OWIEEIIE R, P E I 1,500 ~ 1,780
m/sec, S 3 FE1E 300 ~ 550 m/sec, ZEFE(F 1.4 ~ 1.8
glem’ OFFATE(LT 5. FEOAKEIRECRE Tk
S RGHEE X/ N SUVWMEZ R L, 300 ~ 350 m/sec O #PHIC
W 5. RE ORI~ RIRDfE T, S G EE T 350 ~
550 m/sec DFIPH T EH D> TEWME 2 R 23
RHEND.

43 LRBE

ZERE : 66.40 ~ 51.14m

B . TES, TEl, EESICa T einsd. FEhNTESUE
TPk AEWEILORELUZWERBENS 2V, T
JE b owiE & TP R R THET 5. BoUball
FLUIELIEEBRF 25w RN I ns. FEbixER
F & a oMb L RB O HEMN S0, EWEELN
FHET D, LBEIE, HTEBRRORAZEH N ET D
HRL ~ HORIR 28 5 72 5

TS HREL DT 7 T IRBEINR .

Wt . REoWIEE IR, P E I 1,550 ~ 1,650
m/sec, S JEHHEEIE 300 ~ 400 m/sec, ZEFEIL 1.6 ~19g/
em’ DO TET 5.
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B+ FTHEE EHICoTonsd. FTEOLESILRK
1 om FEEE DBeZ Gie i~ MR E 2 5720, FALO
R &R & B 2 LD AR AR T 5.
O AT MIE N B SN O EIREN D72 5.

BRI R 0 BRI ~ R B & R L T 5.
EEoLESIZEBR 2 < GO0 RE 2 R ~
PRI s 572 5. B o IR BT E I 2R BER
NSNS,

T3 EBEL DT TSN,

Wt . AKEOWIEE IR, PR3 1,550 ~ 1,750
m/sec, S L IL 300 ~ 500 m/sec, FEFEIL 1.6 ~19¢g/
om’ OFEFACTEAT D . RGO P EGEE & S EEEICIE,
RRELDERHLENLRE LT EFIZHMNS TKE
< R HAEE TR B S,
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BAE : ARITBHOE WIS FEHE LIS »r 5.
TR O AR A A SEEL S 1 L 7 ok~ MLk R &
K& L, TAOBMMDEL IXREBHEEZDNLDHH
B BN CHET S, 20 EALICIIREREN A5
b, FEO LT EBRR 28 e/ /BB RLOFE L
TlelE ~mb e &= ERE L, & EEITOSOMBL L 7
DIREWEE EIRET D, —J, LENIRENSR 5.
EEOREEBIZABRR 2 KREICETRHRREN DD,
D EALITPATEBR NS E LI EN 05, I
AT 21T B BRI AR AV AT Macaronichnus segregatis
NSNS,

T3 BREL R LT 7 IS L.
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JE AN 250 ~ 600 m/sec, HEEAN 1.4 ~ 1.7 g/em® DHIPH T
ZALT 5. SPIREEIX, B M ORI~ HURD g Tl
400 ~ 600 m/sec & LR EVMEZ R L, D EFHO
VeJE K R RV JE Tl 250 ~ 300 m/sec & LB/ S0
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LTI P SEE Y 1,550 ~ 1,900 m/sec, S EIHE
250 ~ 800 m/sec, #FENN 1.4 ~ 1.7 g/lem® D#iH TZAL
T 5. LEOREEEO B & & Teibfg ik S s
14 350 ~ 800 m/sec F£E & K& 7pfl &~ M T /KA (G
FELR2mAr) kob ETH Y m— R X D
EMITEICE S 203 Y, PN 350 ~ 1,200 v/
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SEIEMICE T L HBER O RERN
Sediment stacking patterns of the post-MIS 2 incised-valley fill in the Tamagawa Lowland,
central Japan
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] *
Susumu Tanabe

Abstract: The post-MIS 2 incised-valley fill overlying the Basal Gravel in the Tamagawa Lowland
consists of unit A (tidal flat sediments), unit B (bayhead delta sediments), unit C (delta sediments),
and unit D (fluvial sediments) in ascending order, and it yields the depositional age of after 11.2 cal
kyr BP (ka). The base of unit A and unit B/C boundary can be identified as the transgressive surface
and maximum flooding surface (7.9-7.8 ka), respectively. The isochrons of units A and B show
aggradationally retrogradational stacking pattern whereas those of units C and D show progradational
stacking pattern. The unit C can be regarded as so-called “bay mud”, and it forms relatively soft ground
in the Tamagawa Lowland because of its high water content.

Keywords: Tama River, Holocene, sedimentary facies, radiocarbon date, sequence stratigraphy,

physical property
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ZEE) IR HIC 31T 5 B IE eSS o LA oWFEE L, T
kv =a=y A (FEHEEY), ==y B (B#ET
A HEREY) , = N C(T/VEHEREY), ==~ - D]
JIHEREY)) 12Xy &4, 11.2 cal kyr BP (ka) AR OHE
BEREZAET S, 2=y N A ORETEER, ==
kB CHi ST RMILH T (7.9 ~ 78 ka) &RES
AU, AR ORI, ROOHLER LY LTI
BIBMNOREM, T LY BT CIXATER 7 Bk
XZ2LHT. 2= FCi, Wb NBIRE L A,
GARBNRENZ 0D, ZO43ARIIAR A HRTS 72
HR 2 JERCT 5.

1. [FLC®IC

R RIS, D D/ RS0 N |G, 2%
MK H, B, ZEE)IMKH, K JIMK L7 & o
THREEHA M L TR Y, 205 BLEI{KH#IE, K’
FARHUZ WD THBEIA R E v, ZEEJIMEHNE, =I2%
FEN &8 N0 DR ST E iz X - T, Ffok
MBI LIS IR ST, S8, TR & A
IBRIZEE D, 138 km Z 9 F L CHRAEBIZHES. Z00i
BRIEFE T 1,240 km?, JEEL 37 m/s THDH. —F, B
JINE, R E SR ERICRED, 2R3 43 km, ki
L 235 km?, WREIT 10 mYs Th 5. LEE)I LR

AR EE, 50 mYs b, FIR) o &
D67 D 1 ThD., ZEE)IMKHMOREHFIL, PEE
B RENRHIAT, BRI, TAXWICK SIS, H
SREEBLHY & 7 0 & I A ARER DS &R, RO 234
i % (A, 1961; [IEDy, 1984). E7=, ZEEJIK
HOHTFIZIE, BE 60 m (23T 5 MR 54 LT
BY, BEFEESDIE), HTHEOETRENB I 2D
NTWd (M, 19735 WEHE, 1977; fakim, 1987).
RO T - IEETE A T, MEBTIICE T
LHEEROBMEZ B E LT, k26 £END, £
JEE VBl % 55 2o BV Ve Mtk o0 PR g & kP e & LT
A=V VTR T — &% _X—2 (B - )5, 2015)
CRUEL R DR =V 7 a T HEREY OIEE] - fRATIC X
LMy (B - B, 2016) OMEELB 7o
T 2 L COEMSFEEL, b7 —4 2 HNT,
ZEEIMRHIZ 3517 2 [A) IR R U W i X & AER L, PR
EoREREREMRF L, ARG T, ZHICHEE
DFRHE & N2 72 PR RIC OV TR 5.

2. BIERFE

AWETE, B - (2016) 12X D5 RKOKR—
V7 ay iy & mid - A (2015) 12X 5 11,579
AROR—=V » TRERK D B 72 5T — X ~_— A OfiRfT ik
RERHWD.

5RO 7T HEREWIE, Rk 26 4 11 A 266k 27 4
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Fig. 1
Based on Tanabe and Nakashima (2016).

9 HIZHT T, ZEE)IMEHIC 3 2 IR B0 Tl
Bl L7z (W - g, 2016). b o= 7 HERIMIL,
WO DN, GS-KKW-1 (60 m E), GS-KSW-1 (36
m$ ), GS-KNH-1 27 m £ ), GS-KNH-2 (24 m & ),
GS-KNH-3 (13m§) &3n<THh, #5045 ~1133
m ORI & B RS, IRIEIC BV TR Ls (58
LX), aT7#HEWE, AV 7Rl _ BRI —
ZRAWTERIL, = OMEBETIFIZ 100 % THDH. =
THEREIT AR L, AR ChLBE, KIS FRpR, HE
FEMEIE, SMHER O LA batE (Blba s e
JRALA O PEWR & FiEE, WMWIROFHE) 1TEH Lz
Bl olo. a v OIS E A FIL, PRI,
DEH L2 7 ce D F 22— 7 3B A VW T, 63 um
DO & W= KPERR D Ic L » THIE L. GKELIE
DEFRERERCHEEE A WTHIE L. GS-KSW-1 0
11 f8 4, GS-KNH-1 @ 9 fg#E, GS-KNH-2 ¢ 10 J& %)
HIE, BR) XU - =T e IR L CHEER(L A %

Distribution of elevation in the Tamagawa Lowland and location of sediment cores used in this study.

L, 100 @RI 2725 F CRE - 5Lz, 27
HRE DI LT 84 R B & v =1{bf, W
&, (BR) RS o BT JE A U CRUR PR R ER
EZRE Uiz, BUNPERFFERAEIE, Reimer ef al. (2013)
DT —H ¥ k& CALIB ver.7.0.4 (Stuiver et al., 2016)
ZEH L CBERICETE Lz, Biba & v =ibrn ol
FHGEDRE, AR (RS AY 22 W B P e SR AR &
W72 24 D7) (Stuiver and Braziunas, 1993) 1% 0, f#
PEIRFEIT 100 % & E L=,

A=V 7 HRENE, B AR SR - AME
Bl v X — E HER RIS R, I TR ), ARk o
[ View] OB DEEHL, 05 H 0 11,579 K%
XML ERDF =2 _R—2 & LT L7 (B - H5,
2015). ZEE)IMEH DT — 2 122>\ Cid, A EIE A (2013)
O HEEERTE (IDW) EE2 AWl ki L - ¢,
50mx50 mx1 m DA Z B - EFAEER L, SO
S Gy & AR Lz,
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3. HIEMEEHSTERRERE

S5AK O = 7 HERE WL, GS-KKW-1 & GS-KNH-3 (2
BOTH « EEEHH OFALREE, GS-KSW-1 & GS-
KNH-1, GS-KNH-2 (23 W\ CHffEE R o FmE T
BEENTEY, LY, 2=y M A (TEHEW),
a=v B (B#ETLVHHEREY), 2=> FC (T1¥
HefE), == b D (WJIHERED) ICX oy & (IaH,
1973 #:04, 1975; BCEFNIZA>, 2001 ; BT, 2008 ; [H30 -
Wi, 2016) (B2 ). LAFICHA-HE (2016) Z~—
AT, FINENOHEFEM & B E R BN OB 2
T 5.

2= b A, GS-KKW-1 2B\ T EGMRikd 5
W 8, GS-KSW-1 & GS-KNH-1, GS-KNH-2 |2 3 \»
THEWIR & IR LA DA LD RIEE N DR SN S.
WHEEE»HI%, GROY~ MY IDIEN, vHF,
URFY RV HA R EDEARELY LD T EILA
N FEET 2. GS-KNH-1 & GS-KNH-2 7 & X Nitzschia
granulata 77 £ O OB gL A R EH T D (T -
B, 2014; 1ERE, 2014). VRAKEREZ LT HELA &
TR OERLANENT 52 &0 n, RUEREILT
BHEREY & RSN D, AU 513 11.2 ~ 8.4 cal
kyr BP (ka) OFUSTERFERMERHE LN TWD. Fiz,
ARHEREFIIE - 1 (2016) == K2, 3, 4, 5
R En 5.

2= B, GS-KKW-1 & GS-KSW-1, GS-KNH-1
WZBWT Bk b3 2 000e/E, GS-KNH-2 28\ T
AL T AW EEE s DR S D, b O
JB LW A R T DS DR NE, GS-KKW-1 &
GS-KSW-1 D fkiis ~ > v by & GS-KNH-1 @ Hrhi b
~ b b, GS-KNH-2 O FRLHS ~ MR 2233 T, N
BElEEHL s, EmiEREE, Awiilzm =z
THY, GS-KKW-1 & GS-KSW-1 725127 5 H I 73
EONBOAEREREEY LT H{LENENT S, GS-
KSW-1 7> & 1% Paralia sulcata 75 £ O g 4 & Cyclotella
striata 72 X O NI A O HEAL A, GS-KNH-1 2> 5 1%
Paralia sulcata & Fragilaria fasciculata 7¢ & OVR/KAEDEE
mAbA D EN T S (TEE - B, 2014). PIBA LA,
FKRAEDHAb A EERILADIRIET D2 L n, ARHE
BRI AD LS RBEICBOTERINLEZEEZD
o, LW AORTY, Bikd 25X 51, A4
FEFHIE, TOOMBREIC S &SV BT L& HEFEY)
LRER SIS . ARHERM N 51E 9.7 ~ 7.8 ka DFHER
FHEMELIESNTWD, Fiz, ARHERMITHL - F
B (2016) ==y k4, 6, TIZxfthE 5.

2= b ClE, EFHRALT DEIERE D HAERL S 1,
GS-KKW-1 & GS-KSW-1 12379 5. Z OiEkEILs
S by SRR I i T TR LT 5. AL A

ST TEARHERHEN LI, V=013, ~FE// TAR
A arHy, IABXHA, £ IAFXLRED
NBOABREZ LT HALE RN ZET 5. HILAX
ARHEFEHPNER THD 2 L2 LT, FI AU
1%, BN IHEREY ~ L LRI LT 22 &b,
TOLHEREY LIRSS, RHERMEN 51X 7.4~ 33
ka DHHPERFBEMRMEAE LN TS, o, RYEFE
FIEH - FE (2016) D= b 8ITHTLENS.

2=y b DI, GS-KKW-1 & GS-KSW-1, GS-KNH-1
B W T Bk td A ab#EJE, GS-KNH-2 & GS-
KNH-3 IZBWTIREN O SN D, DRI R
VL EDRIRRZFF OGO S D, £72, B
IE v bbb, 2L ORWIR &Y T O1Eh, F
ITHNZAEIRIE A N A B IS, GS-KNH-2 7> 5 1% Cymbel-
la turgidula 72 & OYKAEDERAb AV ERT 5 (TIE -
B, 2014). W & WKAEDERLA D ENT S 2
LD, RUERFIZBER B X 6D, S b, Pk
WO LL L ORI % Fr o B 3 a9~ 5 7R AR,
R OB U= F v L OS2 EIC K - TBK
EnfEEZLND. Lizd- T, AHERA L) HE
T LN SN D . AU 5% 7.6 ~ 1.8 ka Dt
PEIRBERENMEFON TS, £, AHEREMEITRD -
i (2016) o==v k9, 10iTxttbEN 5.

4. BREHA

PR HLZ 331 2 P RE oo [R] RE R B T i 1, GS-
KKW-1 725 GS-KNH-3 (27> 7= #UEL B i (2 e v iR 55
FAAEIZ K D 500 ~ 1,000 FRIFFO R A< Z &
IR TER LT (B2 X)), 7ods, [AIFFRIMRZHI< I
Hl=o>T, FAOLD LD LI WFHERE L2 FERMHEI
BNTEBEY, F2ROERROLEITITHRFENEZ LD
L7-.

2=y bA (FBAEREY) 1%, 11.2 ka DL O HEFRE
FERZLDT L5, GS-KKW-1 & GS-KNH-3 (T
BT - IR TR O FHA S #E, GS-KSW-1 & GS-
KNH-1, GS-KNH-2 (2B W\ THEEBRE RN AT —
(MIS) 3 ~2 OWFEEEIREE IR ESICRETD &
Ez s (R, 19735 B4, 1975 ; BB MNIE D,

2001 ; M7 H, 2008 ; H « H1 )&, 2016). == K A
1%, GS-KKW-1 {28\ Tiejg & wg)E, GS-KSW-1 &

GS-KNH-2 (Z8 W\ THJE & g, GS-KNH-1 12350 TR
J& & JRJE, GS-KNH-3 IZBWTEFFO R 5 1EE DK
W7 FHBE S A A U CHRIE S A & 1P g S T g - 3
ET S (M- 5, 2016). ZibOAMERIE, W
BB T & D PR E LK I R E T D IRK - MR E O
BEVTHDLZ LG, PIHNLRmHE T2 2N TE
% (HIEDs, 2010). £7-, MR IEEMREIE, MIS
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20T TR BRI » TRIERICHERI L 72 & 5
26, 2=y h Aldz=> b B OEHET VX HE:FEY)
TR 2 0nh, 2=y h ADOEK
1, AT 2 ARV K BEHIHERE R & 12087 2 i I HEFS
WESEET 2WtER & L CRET D2 ENTE S (van
Wagoner ef al., 1988 ; BE-NIEHY, 2001).

x=v FB (BEHT VX HERY) 1X, GS-KKW-1(Z
BWTwg L v NErE, GS-KSW-1 & GS-KNH-1,
GS-KNH-2 (Z 5\ TS & # g o B 70 A FHBE R &
LCTa=y FAIZRETDH. ZhboOERIE, W
HOZ=y FABRWFHOL=y FNBIZLKT S 7
E—C AU NBERBRTIENTEDL, FJE— AV
N, WIS TSN Z &b, NI
T TEDOFERDBH L 7225 (GS-KKW-1 :10.0 ~ 9.7
ka, GS-KSW-1: 8.9 ~ 8.4ka, GS-KNH-1 : 8.5 ~ 8.3 ka,
GS-KNH-2 : 8.4 ~ 7.4 ka).

2=y B Ea=vy s C (FAXHEREY) OEERIT,
GS-KKW-1 & GS-KSW-1 (2B W TCIRJETICFEEL, B
B2 A MO ZEACITED RN b DO, 0 E A ENEE
MIZ 10 % T EIR T35 (A - 5, 2016). ==
kB CERZEAT, TAOHRMIT LR, b
MEOHEFREW X E 7T 2 2 &6, Zo8IT%
IRF 2 v M HERE IR & w9 2 EiE K E I HERE (R & 4
BT 2R NMBILEmE L CRETHZEMTED (van
Wagoner ef al., 1988). fx RIEILHEE OHFRIL 7.9 ~ 7.8
ka % L7, 7ok, [FFFEMRIE, RKMELHEmEID F
AL CIERBIB NSO RER, T XD B CIEaiEm 7
REFEAEZ LT

o=y D (WJIHEREY) 1%, GS-KNH-1 & GS-
KSW-1, GS-KKW-1 {23 W TS & W i)g o R 2 s
HERZNT L CTax=y FBH L Id2=y FCIZRE
T5. ZhboaTHEmIZsiT 5=y kDXl
F v RAHEFEME SN TWD I ENnD, T OREEILN
JIRREE AT ENTES (H - F 5, 2016).
ZOREmOERITNEEIT EE L, TOREBENE
v (GS-KNH-1:79 ~ 4.1 ka, GS-KSW-1:56 ~ 1.8
ka, GS-KKW-1:33~26ka). ==+ FDI%, 4kalC
T CTHFED GS-KNH-3 & GS-KNH-2 |23 CTIL#E 5
Hifg & U CEE S ICAE L, 4 ka BABFIX GS-KNH-1
E 0N B W T F v XV HEREY & LTT A2 D
KEZAFH L2 britET 5 (HIZ - i, 2016). 2
DEIHdka%rbil LT w20 REKEKXOLIIL,
B 7 1T 35 1T D se it Wl o vig K ME i T R S
H#) OKBLRYL VD EBEZLND (HLIED,
2016).

FIRNE, A=V THERNT =2 _X—2 &2 HW\WT
VERR U 7= 2B MR 38U 2 B M O S 94l % LT,
F2EZDOMBIE, = b B OBIHT L HERE

WS, BEE-25m SRR -15 m TIEENZE R GS-KKW-1
& GS-KSW-1 iIZB W TR DWW TRRE, M -5 m TiX
GS-KNH-1 I2B W Tr—7ROBIERE, & 0m TiE
GS-KNH-2 IZB W Tr—7dROEE L& LTHfMmL T
LONRDNDL. ZOx=y FBX, WEIIHTT, =
THERE T HRER SN L O ICKIENHL 220, B
DMK N D 1 —T R~ BT D, 20 k) el
HOBEET N 2 YR, v — 7 RoOWRE (3w o
AU RIERRHERT ) & LT, BRI B I DR
JUBAHT A D HAEBIC & 459445 (Tanabe et al., 2015) .

5. WERE

%4 IS EENEHIC B W TR L 72 S R =2 7 HE
B omiEEORSEAF L EKREOMBEL LOT.
2=y FA~D®O7u vy MX, RBYEHEESEMNT
DEERELHML, WMENEOHBELZRFOZLEL
DY, SLICRDEEREX, GKRKEEYy LT DL,
Z=v FA+D TlEy=0.1x+20, == R B-C TiZ
y=0.2x+20 OB N BB L Z/V D 2=y FA
I TRHERY OVUKEE, == F BIXBEHT L 24
T OFRKR~WERE, == N CIET X HEFEm D
HEKRRE, == b DI HER O K kg & A in
, ZE)IHRHIC I 1T 5 PR 8 T, oKk - VOKAE
LK - VUKEE TR & A 3 & GKREO R D
IRIREN R D, T & BRI HERER B IR U 72 R AR
Bo@E L, RO mEE? b bRES LTV,
HRURHL I, KE DRI RN BB L2 0.1 TH
HOIZK L, WA-FKEEOETANBE L% 02~03
Thbd., TLT, ZOX)REWL, HEFERFOWE /R
FENTARAT LT kG Lok 74 Lok 7RI IR 5 &
EZBNTWSD (HILIF, 2010). ©F v, #AkE
LK - VROKERE ORE R 1T, FREREATELY IR
e 7o ARSI R A L, AiE KRR, %E
IEEREEZ LT Thsd. Ak, HHEEOHA,
AR & BRI E WHE A RO, 2=y b
B-C&a=y kDOBEFREIE ZiLZn A aURHIZ
B BMEAK - FKE & WKkE S IFIER CEZ2 LS
T, L, 2=y FAIZOWTIE, HARETH S
WWHEbLLT, == F DLH KRNI I 1T D KRR
JEEZIER CRYR R A A TS, 2=y N AR, WY
WELZEL, BlbazER Leniy, Pk v
b AL OTFEHERED ORI A R D, 20 X D U
Dty, HERERF O IRE DMK, WAKEE &P L
TR L O L ERREE S LT RREME S D (H
e s, 2016). 7pds, = k CIE, Wi B
JBONEIRE & p, MOHERIY & X TE KRN
BWZ LD, EOSAEIEZ KR 31T 5 k55
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Preliminary results of the seismic reflection survey in the coastal sea area of Sagami Bay,
central Japan

BRIERARER '~ -

EkEz

Tomoya Abe'” and Tomoyuki Sato'

Abstract: Seismic reflection survey was conducted in the coastal sea area of Sagami Bay to compile
marine geological map. We obtained seismic sections, 388 km in total length with a boomer and a multi-
channel (12 channel) streamer cable. Seismic sections off Oiso Hills to Sagami River, around Kamakura
Spur and Enoshima Spur, and west and south off Miura Peninsula were introduced.

Keywords: seismic reflection survey, coastal sea area, Sagami Bay
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FERLE IR ik O Mg I HVE (X & VERR 3 5 72, RORHE
HWEELZFER LT, T—~—E 12F ¥ U RADA K
V—~—2—7 0%\, &FF 388 km (7 D G
A fF 7o, REETE~FRE) oS, Soaimi s i/
RS, =R o0 9 7 I & B 5 i 0D 5 SR 2
R T 5.
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PEEH R AT E ARG ¥ —TlE, k2
BHWE IR & i S TR 00 85 5 C & D I R o0 HUB 1
OB & 2008 FENHED TS, AFav=r b
WCRHE L, ZAUE TSR B AL R o Bk in
W, tRRATR R, AR S B e, BT TS R
IR OWEME R AR S GFE - WF, 2010 ;
FEIE A, 2011 ; A, 2013 ; VE#E, 2014 ; 28 - 55t
2016). 2014 £EFE) & (X BI AT B 550 O 1 IR O A 2
BALAE L, 2014 ~ 2015 4FEEIX AR - 5 40 B Hk oD 1 3
WO GHE SRR S ok S v (i 1 -2k, 2015 d7 1 -
PEfg, 2016), 2016 428 | IARLE O IR ik CHEA 2T
bz,

RGO HIX, NS E RV io @ fiEie~ v 77 x
VRIVE R A T L, FRRRE I v o Hi 1
R L, S HITiE, WS S vy O Wi o i iic &L
SV THUE R 2R U, FEASIE 1 o= M3 oD iR A% 1 5%
ERCHEBEEEHAONCT LI ETHD. AT
2016 7 A 17 B 8 A 3 HIZMT T, wm@@wm
Wik COEHE U 7o BUREF I RE O EIZ DT, T

A7 s 24T 9

2. HhigiiEER
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JIMERH), KB e K QPRS- B CREAR) 1), SR
BILbE & B D 7e D =Ji B E A 7 N B
EETHD. AFEMEEIE, SRR NS, =
ﬁ¥%ﬁﬁ%&ﬁﬁ¥%%A%WT PN AR SRS
TORRHER 60 km OUFFEFRIT I o 72 KK 300 m DL
DRFRTHD. (B 11X).

F9, MO EIZIC OV TGRS, FRE I
IEFN MR MEIE T 2 5722 0, RO UES: % PR
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BT 3 km, AR O SRR AL E S S /N H R
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DOYWFIESITINZ, KREEMIMRAT T & FET 5/
PRI\ A F B HE 72 i 2 7. KEEI O
WS AELE, /KT 20 m A T, FERED) IR O 45 ¢
#920/1,000, IL ./ &5 TR 10/1,000 Z RS, (L S
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Fig. 1 Line map of the survey lines.

Black solid lines represent the survey lines. Red solid/dotted lines show the distribution of onshore
active fault referred to Nakata and Imaizumi eds. (2002).
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Hia (R ROYL BAHE<iE, WE kLo #EH
L7z S s AET 5.
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EBEORESIZIZORESU R EHEL TS, £
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R ) 0D Y S8 A (= ¥ D PR AN 13 2 S A A 2 CAE
E9 5 etk & R L7z,
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i AA300) A AV, HIE2007 & L2, ZEHO A
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CARABIT 12, Fr R IREIZ 25 m THY, IR
MfRIX 125 m Th 5. UNEREIL 0.6 sec ZIAR L LTK
EICE LY CHEEHE LY 7Y 27 L— R~ 0.1 msec
L L7z, KIE200~500m Ti, RUMEEZEES HD
DXV E T DD, T—~—DH % 3007,
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JVGPSIZ L > TG L, EAH%OILEKHNAALEICD
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WTIELL FOL— Uit » T L=, £3, Mk &
WAEDOFWZ LT N—T53F L, ERENICEHDN
O, SHIZTNV—7NTH, boWiddesEE
TEMHDIEHMOETE S 2. FHl S - JER
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Preliminary results of surface sediments survey and bathymetric survey in Sagami Bay

LkiE 4R

- MIBETF

Taku Ajioka'"and Saiko Sugisaki'

Abstract: Sagami bay surface sediments and bathymetric surveys were carried out in August, 2016.
Surface sediments were taken at 48 sites (29 from continental shelf, 4 from Oiso canyon and 15
from fan-shaped delta at Sakawa River mouth) using a Smith-McIntyre grab sampler, and sea-floor
photographs were taken at the same sampling sites. Multi-beam echo-sonar observation was also
operated on the fan-shaped delta at Sakawa River mouth. The surface sediments from Sagami Bay
are mainly composed of fine-very coarse sand at the southeastern continental shelf, very fine sand at
the northeastern offshore, and fine-medium sand at the coastal area. The surface sediments (top ~1
cm) from fan-shaped delta of Sakawa River mouth are mainly composed of silty clay, but subsurface
sediments below ~Icm contain fine sand-pebble. The backscatter magnitude image at the shallower part
of the delta corresponds well to its bathymetry, on the other hand, at the deeper part reflects detailed
distribution of the bottom sediments rather than the topography. Further physical and chemical analyses
of the sediment samples combining with backscatter and bathymetry is needed to understand detailed

sediments distribution pattern and its morphology.

Keywords: Sagami Bay, marine sediments, sedimentation, deep-sea camera, multi-beam, back-scatter
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Fig. 1  Location of surface sediments sampling sites and survey area of multi-beam echo-sounder. v.c.s., c.s., m.s., f.s. and v.f.s. denote

very fine sand, fine sand, medium sand, coarse sand and very coarse sand, respectively.
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Table 1 Sampling position and visual description of grab samples. v.c.s., c.s., m.s., f.s. and v.f.s. denote very fine sand, fine sand, medium

sand, coarse sand and very coarse sand, respectively.

Site Water depth (m) Latitude Longitude Description
SG1 100.61 35°05'29.8" N 13938'59.3" E f.s.
SG2 103.75 35°05'29.5" N 13935'58.3" E m.s.
SG3 27.98 35°07'53.6" N 13940'29.5" E shell with c.s.
SG4 39.06 350723.0" N 13937'19.5" E granular v.c.s.
SG5 93.88 35°07'55.3" N 13934'30.6" E m.s.-C.S.
SG6 35.87 35°10'00.7" N 13936'11.8" E f.s.-m.s.
SG7 96.08 35°09'42.3" N 13934'00.6" E f.s.-m.s.
SG8 64.40 35°11'11.5" N 13934'51.5" E f.s.-m.s.
SG9 31.40 35°12'41.8" N 13935'42.3" E v.f.s.-fs.
SG10 59.68 35°12'41.5" N 139'32'43.3"E granular m.s.-c.s.
SG11 26.52 35°15'45.3" N 1393327.4"E f.s.
SG11-2 23.55 35°15'47.5" N 13933'31.3"E f.s.-m.s.
SG11-3 63.63 35°1521.7"N 13932'37.3"E silt
SG11-4 64.61 35°15'20.6" N 13932'35.3" E silty v.f.s.
SG12 41.49 35°14'14.9" N 13934'32.2" E v.f.s.-fs.
SG13 98.14 35°14'31.0" N 13931'00.5" E silty v.f.s.
SG14 121.97 35°14'12.1" N 13927'59.1" E v.f.s.
SG15 115.58 35°15'29.6" N 13924'47.6" E v.f.s.
SG16 15.90 35°17'18.3" N 13932'13.4" E m.s.-C.S.
SG17 22.73 35°17'19.6" N 13929'12.5" E silt
SG17-2 23.55 35°17'18.7" N 13929'13.6" E bedrock
SG17-3 33.66 351712.0" N 13929'06.5" E pebbly v.fs.
SG18 70.41 35716'35.3" N 13926'59.8" E v.f.s.
SG19 20.82 35718'12.5" N 13926'11.1"E f.s.-m.s.
SG20 23.83 35718'10.4" N 13923'11.4"E f.s.
SG21 318.33 3516'56.0" N 1391943.4" E clayey silt
SG22 23.33 35718'12.0" N 13920'13.7"E f.s.
SG23 68.01 35715'54.2" N 13930'06.6" E v.f.s.
SG24 26.42 35°17'30.9" N 139'17'13.8" E f.s.
SG25 98.94 35715'36.1" N 139'16'23.6" E m.s.
SG26 51.79 35716'53.4" N 139'14'13.3"E v.f.s.
SG27 71.88 35715'41.1" N 139'11'55.8" E v.f.s.
SG28 62.53 351411.9" N 139°0935.4" E silty clay
SG28-2 60.19 35'14'13.6" N 139°09'37.7" E v.f.s.
SG29 99.52 35°12'07.1" N 139°09'04.4" E silt
SG29-2 99.92 35712'06.7" N 139°09'04.4" E silt
SG30 111.07 351000.0" N 139°0929.8" E silty clay
SG30-2 111.55 35°10'00.2" N 139°09'30.6" E silty clay
SG30-3 112.32 35°10'00.3" N 139°09'31.4" E sandy silt
SG31 686.00 35°15'43.4" N 139°19'15.4" E silty clay
SG32-3 890.37 35°14'18.6" N 139°18'51.7" E silty clay
SG33 1022.09 35712'58.7" N 139'17'54.4" E silt
SG33-2 1031.19 35°12'48.6" N 139°17'47.6" E sandy clay
SG34 499.10 35°15'52.3" N 139°14'11.0" E sandy silt
SG35 360.52 35°14'48.7" N 139°12'09.9" E silty clay
SG36 371.53 35°13'27.2" N 139°10'09.1" E silty clay
SG37 713.64 35°14'36.6" N 139°14'11.6" E silt
SG37-2 702.95 35°14'26.8" N 139°13'54.3" E silty v.f.s.
SG38 589.23 35°14'00.3" N 139°12'47.0" E sandy clay
SG39 510.23 35°12'23.4" N 139°10'56.4" E silty clay
SG40 865.90 35°13'38.4" N 139°15'10.5" E silty clay
SG40-2 920.76 35713'23.6" N 139'14'55.2" E silty clay
SG41 818.68 35713'08.1" N 139'13'29.7"E silty clay
SG42 753.31 35°11'41.6" N 139°1125.2"E silty clay
SG43 1013.37 35712'57.6" N 139'16'09.9" E silty clay
SG44 1013.83 35°12'13.7" N 139'14'11.8"E silty clay
SG45 992.55 35710'59.7" N 139°12'29.8" E silt
SG46 1132.34 35°11'31.4" N 139'16'44.7" E sandy clay
SG47 1150.72 35710'53.5" N 139'15'17.1"E silty clay
SG48 1147.97 35°10'11.1" N 139'14'13.5" E silty clay
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High-resolution aeromagnetic survey in the coastal zone of the eastern Sagami Bay area,
central Japan

Keeskt ' - hIx E' -

Em\li]

Z)SHE ' - KTEMF'

Shigeo Okuma', Tadashi Nakatsuka', Mitsuyoshi Iwata‘, Ayumu Miyakawa' and Sawako
Kinoshita*

Abstract: A new high-resolution aeromagnetic survey was conducted to better understand the
subsurface structure of the eastern Sagami Bay area, with an installation of survey equipment on a
Eurocopter AS350B3. The survey was flown along E-W traverse lines and N-S tie lines spaced 250
m and 1,000 m, respectively. The flight altitudes were 150 m above sea level over offshore areas and
300 m above terrain over onshore areas, respectively. Total magnetic intensities were observed by a
Cesium magnetometer at 10 Hz and flight paths were recovered by DGPS. A preliminary aeromagnetic
map without an altitude reduction has been compiled. According to the map, an ESE -WNW trending
magnetic high belt, parallel to a gravity high belt (Okuma et al., 2016) extends from the northern part of
the Miura Peninsula to Enoshima Island, corresponding to the Hayama Upheaval Belt. In the middle of
the Miura Peninsula, magnetic highs are distributed over the area where serpentinites and basaltic rocks
outcrop along active faults. Two dipoles of magnetic anomalies with a reverse polarity are distributed
over the Kamegi Spur offshore of the western Miura Peninsula.
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Fig.1

Study area of the high-resolution aeromagnetic survey conducted in 2016 by the Geological Survey of Japan.

The rectangle bounded by thick solid lines indicates the survey area.
Topographic maps of Yokosuka and Misaki on a scale of 1:50,000 published by the GSI were used.
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Table 1  Outline of the high-resolution aeromagnetic survey over the coastal zone

of the eastern Sagami Bay, Kanagawa, Japan

Survey period

October 31 — November 8, 2016

Survey area Refer to Fig.1

Survey helicopter

AS350B3 (JAO2AH)

Flight altitude

150 m above terrain

Total flight km 922.5 km

Flight / Tie line E-W (spacing: 250 m) / N-S (spacing: 1,000 m)
Navigation / Flight pass recovery | Visual flight aided by GPS positioning / DGPS
Air base Koyasu Heliport, Koyasu, Isehara City, Kanagawa Pref.

35°25'35.62" N, 139° 16' 16.61" E, 316.13m ASL

Ground station

Koyasu, Isehara City, Kanagawa Pref.
35°25'33.43" N, 139° 16' 15.89" E, 287m ASL

Survey instruments

Flight instrumentation

Video camera

Airborne magnetometer: Scintrex CS-2 Cesium magnetometer
Three-axis flux-gate magnetometer : Billingsley TFM100G2

Data acquisition system : HPC Systems EMB-CD104R4

Navivation: AG-NAV LiNav

GNSS: Novatel ProPak6 GPS receiver, Radar /Barometric altimeter,

Ground instrumentation

Ground magnetometer: Geometrics G-856 AX proton magnetometer

Contractor

Nakanihon Air Service Co., Ltd.
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AS350B3 #Ukk. HEATENC AT 4 o W—&[EE L,  Fig4  Koyasu Heliport used as an airbase for the high-resolution
ZONERIZ Cs ettt —B LT U T 7, aeromagnetic survey over the coastal zone of the eastern
7 Z w7 — N R o — 2T S Sagami Bay area.
FOSET  MRASIR PP BAE T A G35~ U AR — b Located in the mountainous area of Koyasu, Isehara City,
Fig. 2 Survey helicopter employed for the aeromagnetic survey Kanagawa Pref.

over the coastal zone of the eastern Sagami Bay area.

Eurocopter AS350B3 owned by Nakanihon Air Service
Co., Ltd. A Cs magnetometer sensor and its pre-
amplifier, and a fluxgate sensor were installed in the
stinger attached to the helicopter. The photo was taken
at the Koyasu Heliport, Isehara, Kanagawa Pref. and so

forth.
%3 Yo AWIEHE Y — (K - B, 2013). %5 Z2 SRR A ) L 7o MG B 28 Bl i o
AT A ISR E S LT U ARG IR (KfREIZA>, 2015).
TrY—. BEO L) ITHERE Y — 0 Rl TS50~V R — b O R 100 m O IR iE
ZERE T L CRET S. L7z, GEPRAMAT GRIUW) (BRI 2 5
Fig.3 CS2 Cesium magnetometer sensor (Okuma and L7, #5854~ A— h bR,
Nakatsuka, 2013). Fig.5 Ground magnetic station for the observation of daily
A Cs magnetometer sensor is located at the point of magnetic variation (Okuma et al., 2015).
the stinger. The sensor is oriented as its major axis is The station was placed in a valley 100 m downstream
vertical. from the Koyasu Heliport. The photo was taken from the

heliport.
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Fig.6  Sensor of a proton magnetometer to observe daily

magnetic variations.

The sensor is covered by translucent plastic sheet to
avoid getting wet with rain. The sensor is connected to a
G-856AX proton magnetometer by a coaxial cable.
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Daily magnetic variation observation system.
Magnetometers were installed in aluminum cases
covered by vinyl sheets. Two magnetometers were
operated at the same time during the survey period
to prevent data loss. Each aluminum case contains
equipment such as a G-856AX proton magnetometer, a
PDA/a Tablet and a battery.

Fig.7
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Fig. 8
over rugged terrains (Nakatsuka, 2016).
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HULF-. 2B, T4 77 Loy /LALRIZ1E, POSPac
(Applanix Corporation) % FHW T\ 5.
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Flow chart of the processing of aeromagnetic data especially by helicopter-borne magnetic surveys
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Daily magnetic variation observed on November 5, 2016.

The magnetic station was placed close to the Koyasu Heliport, Isehara City, Kanagawa Pref.

The data was observed by two proton magnetometers at a cycle of 10 seconds. Magnetic noise, + few nT was obvious all the
time except for the non-operation period of DC electric railcars at midnight. Spike noise around 8 am and 4 pm are artifacts
caused by the operation of battery changes.
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Result of the magnetic compensation applied to the data obtained by the magnetic compensation flight on December 5, 2016.
The magnetic noise was obviously reduced by the compensation.
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Fig.11 Smoothed observation surface by the high-resolution aeromagnetic survey in the eastern Sagami Bay, central Japan.
Contour interval is 10 m. Blue thin lines indicate flight line paths. Black solid lines denote rivers.
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Fig.12 Preliminary high-resolution aeromagnetic map of the eastern Sagami Bay, central Japan

No altitude reduction was conducted. Contour interval is 10 nT. Red solid lines show active faults (Research Group for Active
Faults of Japan, 1991). See also Fig. 11.
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Fig.13 Aerial photo of the survey area.
Tenjinjima Island viewed from the north. The photo was taken from the survey helicopter during the survey.
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Shallow seismic reflection survey at the coastal zone of the Sagami Bay area, central Japan

AFEMF" -

Sawako Kinoshita'",

E
Shinobu Ito' , Kazuo Yamaguchi' and Takanobu Yokokura'

- lhoFngE - EE RS

Abstract: Though a number of faults are estimated around the coastal zone of the northern Sagami
Bay area, central Japan, the spatial distributions of faults are debatable. We conducted P-wave shallow
reflection survey along two survey lines in Hiratsuka City, Kanagawa Prefecture, central Japan, to
clarify the spatial distribution of the southern end of Isehara Fault and the northern end of Guzo fault,
and the existence of an active structure near the Hanamizu River mouth where the base of the Alluvium
is undulating. The shot records show high signal-to-noise ratio throughout both survey lines. Further
analysis need to be conducted to gain more insight into the geological information around the coastal

zone of the northern Sagami Bay.

Keywords: seismic reflection survey, Isehara Fault, Guzo Fault
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Fig 1.  The tectonic background around Sagami Bay. (left) Plate boundaries around the Japanese islands. Black lines represent plate
boundaries from Seno ez al. (1996). (right) Tectonic setting around the coastal area of Sagami Bay. Depth contours indicate the
upper surface of the subducting Philippine Sea (PHS) plate from Nakajima et al. 2009. Colors indicate digital elevation model
(250 m grid) from Geospatial Information Authority of Japan (GSI).
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Geological information around the survey area. (a) Survey lines (black solid lines) with the elevation map from GSI and
Seamless Digital Geological Map of Japan (1:200,000) from AIST (2015). Red, pink, and orange solid lines represent spatial
distributions of active faults, active faults whose location are indecisive, and estimated faults from Nakata and Imaizumi eds.
(2002), respectively. (b) Same as (a), but with Digital Map 25,000 (Map Image) from GSI.
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Fig.3  Detailed information of survey lines. (a) Line 1 with Digital Map 25,000 (Map Image) from GSI. Numbers represent receiver
and shot points. (b) Same as a, but with Google Satellite Map. (c) Same as a, but for Line 2. (d) Same as b, but for Line2.
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Preliminary reports on coring survey in Ashigara and Lower Sagami-gawa Plains, central
Japan

EEE
Yoshiki Sato ",

- KEFES Rﬁ’f@%

- HRER - FEEF-ME E°

Kiyohide Mizuno ', Sumiko Kubo *, Takashi Hosoya*, Sachiko Morita® and

Takumi Kaga ’

Abstract: We carried out a drilling survey in the southern part of Ashigara Plain (GS-ASG-5 core) and
Lower Sagami-gawa Plain (GS-SGM-1 and 2 core), central Japan. This shows a preliminary report on

stratigraphy,

"C dating, tephra layers and diatom fossils of these cores. Radiocarbon ages and tephra

layers of GS-ASG-5 core show the usefulness for verification of 3 ka event of the Kozu-Matsuda Fault.
Mineral composition and chemical component of volcanic glasses of GS-SGM-1 core indicate that
lower part of this core is composed by Soda Loam Formation or Tsuchiya Loam Formation. Basal ravel
bed of the alluvium deposit was found in the lower part of GS-SGM-2 core. Based on the geological
section of the southern part of the Sagami-gawa Plain, incised valley during the last glacial maximum

was suggested around the GS-SGM-2 core site.

Keywords: Ashigara Plain, Lower Sagami-gawa Plain, buried Pleistocene terrace, Kozu-Matsuda Fault
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Fig. 2

Geomorphological classification and location map of coring survey site (GS-ASG-5 core) in Ashigara Plain.

Geomorphological classification is based on Yamazaki (1994). Location of the Kan’nawa Kozu-Matsuda Fault zone is based
on Yamazaki (1994) and Headquarters for Earthquake Research Promotion (2015).
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Table 1  List of radiocarbon ages.
Site Depth Material e conventional “C  Calibrated age (26) ~ Median Probablity Lab. No, / Reference
(m) %0 age (yr BP) cal BP % cal BP
GS-ASG-5 4.73-4.74 plant fragment -26.71 + 024 2440 + 30 2355 - 2540 64.5 2486 TAAA-161021
2560 - 2575 1.6
2585 - 2615 93
2630 - 2700 24.6
5.31 charred material -11.02 + 026 2980 + 30 3060 - 3245 98.8 3153 TAAA-161022
3310 - 3320 1.2
6.61-6.67 plant fragment -25.89 + 0.25 2560 + 30 2505 - 2590 224 2722 TAAA-161023
2615 - 2635 7.5
2695 - 2755 70.1
9.32 charred material <2697 + 0.24 5390 + 30 6025 - 6045 2.2 6217 TAAA-161024
6070 - 6075 0.9
6115 - 6150 9.3
6175 - 6285 87.6
11.32 charred material -21.56 + 027 6080 + 30 6805 - 6810 0.8 6941 TAAA-161025
6855 - 7015 96.9
7130 - 7145 2.3
GS-SGM-1 __ 4.11 plant fragment -28.65 046 1910 + 20 1820 1895 100.0 1857 TAAA-162092
6.38 plant fragment -28.54 048 3660 + 30 3900 4085 100.0 3984 TAAA-162093
9.32 wood fragment -25.69 0.28 6210 += 30 7005 7130 68.9 7097 TAAA-162094
7140 7180 19.8
7190 7240 11.3
11.47 shell 1.78 0.35 6250 + 30 6615 6785 100.0 6699 TAAA-162095

Jupiteria (Saccella) confusa

2R M THEEEOM R L7 — 2

Table 2 Data sources and the number of borehole logs.
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BFELTLWEWLWED 919

EXm 558

BEAT 361

4% FZiZ IntCall3.14c (Reimer ef al., 2013) F 72 1%
Marine13.14c (Reimer ef al., 2013) Z f\\ 7=, FERAIE
FERO—EEH 1 RIORT.
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= & % I A B M i L7

24 MTHIBEEROIE
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FHSNWTT =&AL T —HEEERE L.
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VEREEHE - KIS « ADRAIT « IR 5

EIR T T TONER.
D) BRI, RS EHE R MAIOT 2 L, ZFHESME L. 2) (oL, =¥ —58i X i~ A
7a7FZ A4V — (EDX) 128D, WETHSH B IEE L. O EIX 3Ry OAFHE 100 % & L.
FeO* |34 Fe iz FeO & U CEtH L72ME. BB 15 KT O EflE, TEOMEMERA. 3) RAT AR YT 7 7 ioxt
thEn s BT3 KILWKDOH T ADJEHr=e1E, &)1« FHWN (1991), {LFEHRILERIED (2004) 2L 5.

C FREFET - NE T

Table 3 List of refractive index of glass shards and chemical composition of glass of drilling cores.
1)Refractive index was measured by authors using MAIOT (FURUSAWA Geological Survey Co. Ltd.). 2) Chemical
composition analyses were measured by the FURUSAWA Geological Survey Co. Ltd. using energy dispersive X-ray
spectrometry [EDX]. Values are expressed so that total is 100 %. FeO* means total Fe as FeO.Upper row of EDX shows
average of 15 grains and lower one shows standard deviation. 3) Refractive index and composition of main components of BT3
tephra, corresponding to K-Ah, are based Yoshikawa and Inouchi (1991) and Nagahashi et al. (2004) respectively.
Q7 OREF:E ASADEHE HSZADLZEH R (wik)”
TI5% LRI A (n) Si0, | TiO, | Al,O3 [ FeO* | MnO | MgO | CaO | Na,O | K,0
77.79] 0.24( 12.47| 1.15] 0.07( 0.27| 1.52| 3.51| 2.97
GS-ASG-5 5.3m 1.498-1.502
0.49 0.08 0.22 0.15 0.06 0.06 0.17 0.07 0.1
Sl . REHAITIFETIS 14911497 77.72] 0.27( 1251 1.14] 0.07( 0.29| 1.57| 3.55| 2.88
(BRARFETEZS) ' ' 023| 005/ o013 o009 005| 004] o008 o005 007
74.76] 0.55( 12.96| 2.39] 0.09( 0.47| 2.00| 3.82| 2.97
GS-ASG-5 11.8m 1.510-1.513
0.16 0.06 0.08 0.11 0.06 0.04 0.04 0.04 0.05
S BRTARYTIS 15081515 73.86| 0.54| 13.44] 2.52| 0.12| 0.52| 2.19( 3.79] 3.01
(BT3N LR, EEE#E)Y ' ' 023 o11| o013] o017| 009 011 008 014 009
65.83( 0.81| 15.30| 5.89| 0.24| 1.84| 5.31| 3.83] 0.95
GS-SGM-1 32.28-32.43m 1.528-1.530+
1.38 0.07 0.21 0.62 0.09 0.31 0.55 0.17 0.09
74.31| 0.25| 14.68| 1.73| 0.21| 0.49| 2.57| 4.28| 1.46
GS-SGM-1 40.35-40.55m 1.509-1.511
0.65 0.10 0.66 0.47 0.06 0.12 0.27 0.14 0.11
SR .TA-1T75 15081514 74.79] 0.25| 1456| 1.64| 0.17| 0.58( 2.57| 4.24| 1.20
(BRNBEFEHLTE) ' ' 0.33] 0.08 024| 015 007/ 005 013] 008 005
S8R TB-9775 1510-1514 74.29] 0.25| 1452 1.80| 0.13| 0.60( 2.65| 4.26] 1.50
(#Z2)I| A AT L) ' ' 035 o006 o019 o013 o008 006 o0.16] o010 o004
SR TB-5T75 1510-1514 74.19] 0.20( 14.93| 1.58] 0.14| 0.55| 2.75| 4.23| 1.43
(P )IE X FHETILEA) ' ' 0.50| 0.08 0.28| 008 o008 003 017 008 006
S TCu-47T75 1507-1.510 74.26] 0.22 15.08| 1.49| 0.17| 0.51| 2.65| 4.22| 1.42
(#2211 B R AT L) ' ' 013| 005/ o017 o008 005| 006 003 o009 o008

Wik MM AR L, 3 1.93 m BLEIEZ S L M s el
T5. GAKRIZ20~40% THDH. WHE31~34mlE
TPATHERANE O GND. HE 400 ~412mZERAY R
T D WARRL~ AR T, Tz =y 3 L &
B U CHET D . TR 3.65 ~ 4.00 m [1T1X 2 D BAH
WCHRT D EHEINAABERRO O L. RE4.12
m LR CHEER RN 2 L0, iy 5=
= b3 HOEE 473 ~ 474 m H S5 S ERE
B G, 2,355-2,700 cal BP, #5 1 %) #ZET 5 &,
TR 4.00 ~ 4.12 m 1% 2,500 A AITE I & 1L o> (LA R 8
W28 o TRWEE 23 T L2 # BRIV (Gmf ; BTH,
1964) OHEFEH TH D LHEESHD.

A=y b3 GRE412~730m) : ZD=x=v hI¥

BV NEIIM L DALY, EIRRIEHED TRV,
EIRFIT40~50% T, 2= F2-4THTHEL.
BT TICHIRGH D WIIRFREAETH 508, BIE 20 ~
30 cm BRE DK A E B D EEA e, TREE 5.5 m Bk
TR 5 ~ 15 em Fi o o ~ b 8 oD 1 g A3 4 50
BRIEL, —#iZAa ) 7hbks. 22 7RIk, @
B TR TR HERE ) DIF s, VEFE 4.42 ~ 444 m, [F] 4.48 ~
452 m, [f4.55~457m, [5.03~508m, [A]537~
550 m i bz, Fiz, BRRERIDBAET D HERE
JE 5.84 ~5.85m, 6.00~ 6.05m {HITIZEBD L=, =
DHH, VREA448 ~452m DAY TREE, EHHRL
fboEmERL, B, K, EFNICHKREREDOR 70D
o TWTC, WRZEY (A=) 7) & (FZn, 2.5~
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Fig. 4
Sagami-gawa Plain.

Geomorphological classification and location map of coring survey sites (GS-SGM-1 and 2 cores) in the Lower

Geomorphological classification is based on Kubo (1997).

2.8ka; MM, 1964 ; BT - FiH: 2003) ORIREMELN & 5.
£7, BES03~508m DAY TR, HAREN
10mmZBRZARAOBNA Y T bRy, BAE
12207 (EF, 1990) (Xt EnN D RS 5.
B, WRES537~550m DAY TE G KRN 10
mm ZHEZHD, HEES503~508mDAaY TEITH
NTHWEIF I < Ao, BE 53 mATTICIEEFO A
NS R RIER T S A DR T D TBUEN R B,
KT ADIFEPTERIL 1.498 ~ 1.502 TH-7= (53 #).
F 72, EDX I LD LD HTHE S Tl 3 RIRIE

DIFLNTo. TS ORI O G TR S 5 X CHE
SNF=RWE A U A7 75 (KgP, 3,126-3,145 cal BP ;
WTH - #IE, 2003) & —FHTHZ b, ZOEHER
W77 7 ORIRIBHELHETE D, ZHUET < Mo
TREE 531 m A S ERELS iz IRAL 2> B 15 S = A
FEME (3,060-3,320 cal BP, %53 [X, $2%) L b 0/EL
RN, TR E, TREE 6.61 ~ 6.67 m DREM 56 2,505-2,755
cal BP OAFERBIEMAEF SN2 (F3 M, F23#E),
AL B/ N FRIEM R N KgP & X ETDH &
D, B BIRALTESR ZHE Lo L HEE
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Shd., 2=y b4 L3RR ERE R cHT 5.
A=y b4 GEE730~1005m) : 2=y ML
MDD == b 3T AT ~ PRI % £ < & Fx
WRAMKRIHDIE © 0 2L b & v NERRATRL D ~ Mk b o
HENORD., REKICHMF 22 G, L2ALZ
X RIS PR 1 =F 7 TANE=, & s
20 ~40 % T 5. EE 932 m 2 SEH L 7= R=ALW )
51%6,025-6,285 cal BP DFAEME L H A7z (F3 K,
B2, 2=y b S EOBERIIHETH D,

A=y b5 GEE10.05 ~ 11.91 m) : BEK A E 72 1358
BE LT HBMEE RV R BRY, R
5 Eite. JEIEH~ 10 cm ORGIRITD O 8 & Hete.
1132 m BB L7ZRIED D 51X, 6,805-7,145
cal BP OFEMRPEM/NHFE LN (FBIX, HF2HK). ==
N FESOVEE 11.8 m TlE, WFEO AT D 4 — LR
FAEFELTDH. KIUT T ADRBITERLAC RIS EE
BWAR—V 7 a7 TCRATHEARYT 7T (K-Ah, 73
ka; M - 313 2003) (2 5F b & 4T BT3 kLK (1 -
FEAN, 1991 ; EAEIEH, 2004) OIZHELLIT 5 2 &
b (3K, RTFr770BKEREHESND. Zh
LR BAGF O FARMERE L S E LRV, 2=y
k6 & DOEFIIARTTETHY, BETD.

A=y b6 GEE11.91 ~ 14.86 m) : HURifd K& OVHLKIAD
ZEMRE L, &AL LT RIS BHMm 2R
GIRFITIFIE0 % T, FRALL LR 723 5D 5EE
7560 ~90% ThHbd. BIKIIHRZEEPBOLND.
2=y N ECIHEDRE AR 5D, EKEIF 10
~25% Thb.

A=y b7 GRE 1486 ~ 15.00 m) : B EE 24 5
ORI 2 DR D . G 30 % HiE Th 5. EmiEEL
TS, 2=y k6 L OBFUTHKETH S

3.2 GS-SGM-1
GS-SGM-1 =2 7 (X EHE T R Fo 3 0T AR (dbfk
35°20'43.18356", HUF% 139°18'53.27017") THEHI S 7=
(F41™). LOEEIZ9.74m T, FESOmM ETHOA—
NaTERENELNE. aTIEUTFTDT2=y MTK
TED (S,

aA=wv k1 GEE0.00~ 1.10m) : B ~KBasr 2L,
BORNEIBL DN B D. #HEOHHEL
LHEESND.

A=y k2 GEE1.10 ~ 6.67 m) : K% 24 5848
RN NEEERET S, Ra=y MRITIEA U TR
Z<IBAL, EIALZAREREPBEOLND. BE
110m~ 145 m OFIZ2a ) Fjg~2 2 7TEWED
TRHEFEM IS T BN DIED, RE 412 ~415m |2 A=
VTGN, VEE 420 ~445 mC A2 ) 7N BAIET D
V=W D. EE412~415m DAY T IS

- BREAET R =

DEL AREAMM IR SEARN G END Z D,
GS-ASG-5 DYEFE 442 ~ 444 m DA =2 ) T BTk S
NDFREMEN S D, TREE 335 ~ 445 m [TAME T, &
FEE TV B BWVILXTER EZRD, KT OIRALED
N5, WE4.11 m OFEY T H> 5 1,820-1,895 cal BP, 4
£ 6.38 m DRI A 5> 5 3,900-4,085 cal BP DA K
nrhzhEohz (Es5K, $2£).

A=w b3 GRE6.67~936m) : B KEAEZ 2T HH~
HUBIRME U OB DRLSD . TREE 6.9 m (V9.3 m f
IR ARAL, == Mg FEOEE 9.32 m 2
SEREL L 72K oy 51 7,005-7,240 cal BP D4R HIEfE
RO (S, 2. WIHRED EHEShD.
1=y kb4 GEE936~13.66m) : K% 2435
HRE U 0 b~ v NER DAY, KFMIZA
T EFHRALT D, K=y NMEIFvwr VT 04
39 ) s~F 5 A Raetellops
pulchellus, t A 71/ =27 Y% U Veremolpa micra, &
E J NF H A Moerella jedoensis, 3~ <&/ 78 Finella
purpureoapicata 75 ¥ O[] #y LIRIZAE B9 2 RS il
THZEND, WREEHESND. Z05h, BTE
HATm M bELNETY vy YT HA1%6,615-6,785
cal BP DEMMEART (S5, HF2RK). E-T, K
oy NI SCHEE T X o THEBLI R R R S
ALTEHRORERY EZ 2 b5, 2=y Mg FERIC
%, BT 2 PO = b5 2T DI S
W% BEIRICELY IAH:, RESERT.

A=y k5 GRE 13.66 ~23.45m) : Jafk L 726K E
HREW DRk D. EFEL, VA v—TlEd+so L
DTERV. GAFNE LS FEZir-o T, Kk~
B ~ IR A~ AL 5. Hied D WIXK A% 29
LA EET. K=y MIBKEREHRERT Z &
Houn—LABLHESND., n—ATKICEE LT
BY, BOIIKIUTT AR TN EONRIEE A
EThHD. RE13.66 m 5 16.00 m fUT F TIIRILL S
mm L F DR ~HFR D KILK, &0, HRinbed
77 7 T KRR O TR B D E DT
AL —EBIC B OB R FRE 2 e N 2RI e — 58
L0, VREE 1830 m IS 21.35 m AEE T, K
B~ R A O JEAL U728 A B IS 2 70 B ~HF K
OEETLHERNDRLDT 77BN ALND. 205
IZEENDELEDITESEMITHEANEERTH DI, B
JE 21,18 ~ 21.19 m FHE 722 @ AN A 2 E TR A6
MR AEN BN, ZOBIXZEORIBOT 7 T8
L —HARDMN, WS LT 7 TR ONTHETIEAR .
2=y b6 &L OHFEREIUIFAAR TH S.

A=y b6 GEE 2345~ 4670 m) : [RiBGEE &+ 50
J8 T, HURiRb~HR & BIRE T 5. BRIZIEFIC L
<KEED, FEMB~ERTD. e gL

Jupiteria (Saccella) confusa,
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Location of the GS-SGM-1 and 2 cores are shown in Fig. 4.
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U%. ¥R 34.60 ~ 34.63 m 2 183825 ~ 3830 m D
b b BEGRTIE, RAK~WEKAFED Paralia sulcata ©
FEMAE AN RO bz, AR TIEHZ T DIRA
RO N nole. Ka=y FHIZYH, W20
JEYEICT 7 T g0l OB EREEEN T WA, R
3228 ~ 3243 m 2%, 3 em INDK A% 24 A
BoORERNRDLND. ZOBAOIFHEECRkILUTZ
ANRFESTWD., ZOHPTEIT 1.528 ~ 1.530 & &= <,
F 72 AL F A AR Tk FeO, MgO < CaO 7 i <, K,0 2%
D WEIEIN R LD (BB3R). Fiz, HE 4035~
40.55 m 1%, B4 mm UL FOMRERAERALR, =
OBRAIITELEY & L TERANAEDREERL TV,
KIWA T ADRAFS L <, ZDOBITHEIL 1.509 ~ 1.511
T, LA KO VD2 W & 523, TR 32.28
~ 3243 m OWAITHEARNTORED TH D (F3HK).
=y k7 GEE 46.70 ~ 50.00 m) : BIR& % &9 % &
b L7 BEREHER Y ©, EfET 2. 2 mmBEDH~
B a2 Ete. o=y k6 & DB FITHIER
THRIEAZRT. BEOn—LABTHD LHESND.
A=y FOHERERIZHA TR,

3.3 GS-SGM-2
GS-SGM-2 == 7 X ¥ & i % M &% # (b f&
35°20'10.72042", R 139°20'46.17988") THRHI X 7=
(4. FLOFEEIL8.74m T, 7 923 m £ THOAF—
NaTRENE L. Ak, NS LA—ra
T B ORISR EE & 7o 72728, R 79.0 ~ 88.3 m
OXMIE a7 blE Lz, RaT7ldU TFTo6>2=y
MIRZTEDL (BES5K).

A=y k1 GEE000~327m): ATHIET, £+
Bt, a7 U— bbb, EE0.00 ~ 1.55 m 3%
+ LT, BIREL VU NERIIB NSRS, B
155 m LR IBR S 2N E 7y 2 koa 27 ) — b
T, AR AN E S E NI LT T2 EY
DR HEESND.

A=y b2 GRE 327 ~ 13.00 m) : HIDRL~ ki ib g &
MRS ~ eSS & O HTE N BRLY , ERICKIR 6%
2795, Frem~20 cm BBEOME CEMHENETS.
TREE 5 m DL CIEOoR0Mb C, b b ~HDRIAD 23 5Lk
T5H. WE0~ 12m I THEHERSSETD. WIR
THHEBETIEERD D, ISR e S hb.
a1=w b3 GEE13.00 ~ 37.08 m) : BFKO % 534 540
R BEY, BIRIAEENBO NS, EE 16 m L
ORI ~5S5mmBEOHEBANREL, LIAEZ
AEEE mm ~ 1 cm FREO Bk EEERRO LD,
Hg AR AR BB D R W A & LT, R 16.03m 7225
A R 7 2 =7 Batillaria zonalis, )% 20.17 m 75 b A
H 7 2T YU Veremolpa micra, %FE 23.35 ~ 23.40 m 7>

- BREAET R =

5EE /) N A Moerella jedoensis, EE 26.72 m H> 5
Y A X I A Glossaulax didyma, HRFE 27.85 ~ 27.89 m 2>
B a7 T A Jupiteria (Saccella) confusa J =1 &1
E W A Cancellaria spengleriana, % 29.18 ~ 29.20 m
NS~ AT v~ WA Ringicula doliaris, FE 31.07 ~
31.08 m M 5T I /) /NFHA Raetellops pulchellus H3FEH
L7z, ==y M FEIORE 3430 ~ 37.08 m [ZHBEHA
SAEENEDLND L OO, AT THHRL TRIA
JEFLORET PR E FIRE T 5. MWK O
ML EGEND. BBREZET DL 00, W
g EHEE SN D.

dA=wy b4 GRE37.08~7290m) : &fkE LT EHH
Bifbfm Z2 R~ L, EEIEESE C DR, TEITEmE e
VIV EEERET D, WMASRARR R EEL LGN,
BB R IEE0 bivan. A=y M2, ZHOH
W27 E~Z2a ) THEBBRRERL TS, £
5O EREE, 5326 ~5328m, 61.88m, 62.25 ~
62.26 m, 62.34 ~ 62.36 m, 62.87 ~ 62.89 m, 62.92 ~
6293 m, 63.00m, 63.06 m, 63.41 m, 63.84 ~ 63.86 m,
65.61 ~ 65.62 m, 65.68 ~ 65.69 m, 65.71 m, 66.32 m,
70.77m THDH. GHEND AV TITHRKTES mm
BRETHY, BEFITHANSDRL.

A=y k5 GEE 7290 ~8830m) : BFJKta%Z 245
FARLC Y OWEE B D. W ITHR ~ LR 2 £
e L, FiEarnEEICEIVESICEH. BIXMEE T,
BEIKE, WA, HAERENEEND. FANEMEILSE
HILTWRWA, K=y hEMRT 2 o Bk
K=y MARREFRETHD L 2BEST L L, Pl
SLEMEE GREEE, 1994) [ZHR T2 ATREMEAS S .
a=w b6 (GRE8830~9230m) : BfR~AY —7
BEETAHMBIAE T Y Sv N E T oL NERLES D>
LS. P&l mmBEOHEY A NRIET 5. Hikit#R
HAVIRV. AEMEEL RO Hivd.

4. E =B

4.1 EWEEH

GS-ASG-5 a7 OirfETlx, R—VU v 7 a7 O
A5 3,000 4R FiTEE 0 [ERFE: — A2 H TR OTEENC & 2 M
BEDORRENE Ul rTREMERN R ST D (L - 7K
TF, 1999). Z OLREA X2 b, FHAKEOER(LAN
F-Zn & KgP O O—HEUET A /A 7 RITHINT 5
MAZRTZEDOLHEE SN TWD. L « KE (1999)
TIEHA—I 7 a7 ORERLAT 2 EDFELVWEHZE
IR SN TELT AP TH DA, Eid F-Zn K&
U KgP #Ee A2 Y TRo7 7 7 ORI & < —%
T 52 Lnb, GS-ASG-5 227 T FEEEIC 3,000 4ERTD
HIBA LR OREILS R STV D ATREME D M. F 7z,
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a7 P K-Ah FifE OHEFEM CTH D 2 &b, K
1EF72> (2015 « 2016) 7R L7~ 6,000 cal BP & U* 8,000 cal
BP DI A Xy MIOWT LR TX 5 L HIfFS
4. ZIETIT GS-ASG-5 =2 7 {22\ T 10 cm [ T
WAL O 7 L RT — b B ER LIREE L7238,
ERMICEEBRLA ORFRUSEL, FREMR I
SYRPEHENE BN o Tz, 511 CNS JeHESHT 72
EDOMERALFH 2 o FiE O kA, HEREREEE
JEELBEA R N OFEIZOWTIHREFETTS .

42 HENTHRESH

GS-SGM-1 27 D=y M4 N5 E LR TFEMNNE
B> B, ABAE T it - By FE 5 C UM SO (S o T
72< &b GS-SGM-1 = 7 fif Bl M i & Tk A AR L7z
ZEWIRBEND. GS-SGM-1 a7 D= k5 K6
LTI, TR 21.18 ~ 21.19 m {HT00RE 40.35 ~ 40.55
m (ZARRR A TE RO B D, TS O A IL S
AE A ET. ok B ERETSET T
J1%, TCu-4, TB-2, TB-3, TB-5, TB-9, TAl-1, TAm-
6, TAu-4 (HTAIEA>, 1974) 7R PiICibh, BEfn—2A
~tRe—2bs v iFHE~TERE (&, 1976 ;
BB U A F e 4, 1987) JEYEICHs M TH 5D, GS-
SGM-1 =1 7 DR 40.35 ~ 40.55 m T A TZB AL,
JEITRLALFHE LD ERRO E 0T 7 Tk ER D
DERETLIZETELL OO, FEILEERL
TS (H3F). E5IC EEOERBRLER — LB,
TR T T O KB BRI A< i LT 528 (i -
FRil, 1968), Z O JEMEIC T @M PIA 2 & TR A FF
OEABIXITEAEGENR . E> T, GS-SGM-1
a7 OHIHE CIEHERES 2 WIEHE R — LG 2 K
WTEY, HEEZ2VCLURHEEEEOMEN A LT
WHLDLHEESND.

THEEE 2T, BRI R T R A ST S
A-A JIFRIZ BT D PV A A Rt S, ks, 2
ZCIEIREEEE O LIS D VIR i (2 — A
JE & ETe) O A E A TR L) 29 5.
PERR U 7 R T imi (X % 565 6 X2 Rd. Wiim pa 1Rl o> Al -
2 (T KRB B O B EICATE L, 18 40 ~ 50 m {13L
WEE 10~ 12m CRAZZRICEL T — AR
bhD (5 6X). MHAIIAL (1997) OHESMET
EEEGHAEY OB LM E SND 2 EnE B4, =
Or—AEIEERe—LAEEEBEZ LN, ASHIAE LY
& FAANIAREE) T EE NI AL #E 5. GS-SGM-1 =
TERETy A3~ 5 T, 0 m BUERICEIKE H 5\ T
BAZ L FUHBY N EEIICEO bND. Znb
Fr—sfEiHESH, WHEBICE-TEDLDND., Lk
WLZEHICGS-SGM-1 a7 D —A@R HEE —2A
FRFRHe—ABEHESND I LD, A3 ~51

JERRTEE s KX OB FIRSFERIC B T 28— U o ZHiHIF A G )

Roa—LBIXERr—LABED L Fior—LET
BHOHAHEMED B, AL - 2 8 L A3 HUS ORIZIE, )
HHOIEWE Ch 2 A0 RE (H&ZIEh, 1977) 2349
T 20, A3 ~5SHSIZEH R —LENED AL
Z s MIST LB OWE A 81X 50 m L0 H/h S0
EHEES LD, A6 HIA XD HAMITIE, A& 40 m L
HWICHBAELT Y OWENEL 5 L, TO FALIZE
J& (GS-SGM-2 a7 == | 4|ZF8Y) Lk (A
o=y b SITHY) AT 5. AT MR TIRRE IS
BANRT B2, #JECURE O 5 A0 R E A GS-SGM-2
a7 CHEET D ZEnD, 2T &oH L.
B X ph R R RS & HEE S, B 70 ~ -90 m ff
WAt DEEZLNS. AlLHE TR, HERED
D OWE TALOR S -55 m IRICEE 10 m FRED m—
LB A L, N ORI EHEESND. /o,
A-A IR B2 30T D R ORI O AR 1| o BRAT 4 1%
Hipi A6~ 10 ICTFEIE LT &2 bRD. ZHITRE -
R (1969), AR (1997), FEHEHTHWEE (2007) 12
T, OREMANIALET S, S HITHEMAO Al6 ~ 21
HAR T, m-10 m AHEICEE S m BREOr — A F
NBOBHND. SEORTHIIALET 5 2 & 2AM (1997)
OB RN EZET 5L, Zou— AL S3 HE
BOm—LBORREMER 5.

5. F&H

AR CIIE W B ¥ G I L 7= GS-ASG-5 27
&, FEAR IR BB TN L 72 GS-SGM-1, 2 =27
IZoWTa=y MR ZEITV, JEME, HEER, 77
FIREIZHOWTEEH L7z, GS-ASG-5 = 7 13 CH il
SN - KB (1999) OR—V 7 a7 LT
577 T @MEEEHTDH L5, 3,000 4RO EFH
— W E OIEBERE A R0 LCHEATH D LM
FES D, FEAE)I R o 5 5 Tl GS-SGM-1 @ i
Ta—A@ERROLN, FAEINDLIT 77 ORENL
HRe—sBELY bW EHEE SILD. GS-SGM-2 T
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Fig. 6

Location of Line A-A’ is shown in Fig. 4.
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