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Geometry and paleo-activity of the Ise Bay Fault at the coastal area in
eastern Ise Bay
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YAGI Masatoshi*", SAKAMOTO Izumi?® and FUJIMAKI Mikio®

Abstract: We performed a high-resolution stratigraphic survey to confirm the formation, distribution
and displacement of geological structure at the coastal area in Ise Bay. In this study, the Ise Bay Fault
was divided into three areas, A, B and C from north. In the section across the Ise Bay Fault, no activity
was observed in the areas A and B for the past 20,000 years. On the other hand, a clear deformed struc-
ture was recognized in the area C. The average vertical displacement velocity was calculated to be 0.12-
0.20 m/kyr from the deformation observed in the area C, and vertical displacement per event is estimat-

ed to be at least 0.8 m or more.
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Geological map around Ise Bay. Geological sheet map 1:200,000 (Makimoto et al., 2004; Mizuno et al., 2009, Nishioka et al.,

2010),
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2010).
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Fig. 2 Seismic survey lines by SES2000 (black line). Green line is survey line of The Chubu International Airport Research

Foundation (1994), Blue line is survey line of Iwabuchi et al., (2000).Geological sheet map 1:200,000 (Makimoto et al., 2004;
Mizuno et al., 2009, Nishioka et al., 2010).
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%3 20G-1 Ji#Ic ) csrm (L) &2 of@ikm (T) .
Fig. 3 Seismic profile of line 20G-1 (upper) and the interpretation (lower).

FAK 20G-3 JifIC I Htakirm (L) &= of@REm ()
Fig. 4  Seismic profile of line 20G-3 (upper) and the interpretation (lower).
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5K 20G-5 WM I 1T D Rnskirin (1) & ZofiRibrm (1).
Fig. 5  Seismic profile of line 20G-5 (upper) and the interpretation (lower).

6 20G-7 JHRC T HEcskem (L) & 2O (T).
Fig. 6  Seismic profile of line 20G-7 (upper) and the interpretation (lower).
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Seismic profile of line 20A-2 (a) and the interpretation (b), seismic profile of line 20A-4 (c) and the interpretation (d).
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Seismic profile of line 20A-6 (a) and the interpretation (b), seismic profile of line 20A-8 (c) and the interpretation (d).
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#5101 20C-0 WIS Hrndkitid (1) &2 oM (7).
Fig. 10 Seismic profile of line 20C-0 (upper) and the interpretation (lower) .

71 20C-2 HZ I T sk (@) &2 o (b) MO 20C-3 JFRIC I HRtsklim (a) &= OfMRWimE (b) .
Fig. 11 Seismic profile of line 20C-2 (a) and the interpretation (b), seismic profile of line 20C-3 (c) and the interpretation (d).
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Preliminary results of the additional seismic reflection survey and
the database in the coastal sea area of Ise Bay, Japan

s -
SATO Tomoyuki®,

SRR - HILFEHER
SUZUKI Yoshiaki' and FURUYAMA Seishiro?

Abstract: Additional seismic reflection survey was conducted in Ise Bay based on the results of the sur-
veys in 2017. We obtained seismic data to clarify the structures and the formation processes of the chan-
nels developed on the uplift side of the Shiroko-Noma Fault, the plateau-like structure where the upper
surface of the A layer is higher than the surrounding area, and the structure off the Ise plain. We created
a script that automatically creates polygons with seismic-section images attached, and that enables them
to be three-dimensionally displayed in a kml viewer such as Google Earth. We created a database that
can display the survey results since 2017 in three dimensions using it.

Keywords: seismic reflection survey, Ise Bay, Ise Bay fault group, active fault, coastal area, data dis-

play
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Fig.1  Line map of the seismic survey. Black and gray lines represent the positions of the seismic lines obtained in 2019 and 2017, re-
spectively. Broad parts of the lines represent the positions of the seismic sections referred in following figures. Geology in land
and active faults in marine are based on Makimoto et al., (2004), Mizuno et al., (2009) and Nishioka et al. (2010).
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Fig. 6  Three-dimensional display of the data obtained from 2017 to 2019. (a) General view. (b) The view along the Shiroko-Noma
Fault. Columnar sections of the borehole cores are based on Amano et al. (2019) and geological map in land area is based on
the detailed version of Seamless Digital Geological Map of Japan (1:200,000)(Geological Survey of Japan, 2015).
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Lithofacies and stratigraphy of boring cores collected in Ise Bay

RHEHF - BN F-kHEEE - KEEE - EHEEZ]
AMANO Atsuko"", TAMURA Toru", SATO Yoshiki*, OGAMI Takashi’ and SATO Tomoyuki'

Abstract: To reconstruct the sedimentary environmental changes since the late Pleistocene, drill
cores GS-IB18-1 and GS-1B18-2, 36 and 65 m long, respectively, were obtained from Ise Bay off
Shiroko, Suzuka City. The drilling sites are located across the Shiroko-Noma Fault: GS-1B18-1
was obtained from the uplifting side while GS-IB18-2 from the subsiding side. These cores were
described and analyzed with radiocarbon and OSL dating, and diatom fossil assemblages. As a
result, GS-IB18-1 was divided into 6 sections and GS-1B18-2 into 7 sections. Aided by seismic
profiles, these sections are corresponded to the Tokai Group, lower part of Atsuta Formation, First
Gravel Formation, Nobi Formation and Nanyo Formation in ascending order.

Keywords: boring core, lithofacies, sedimentary environment, Ise bay
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Fig.2  Sedimentary columns of boring cores.
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Table 1  Radiocarbon age of boring cores.
Boring No. core depth (cm) r;y;(::r(i); Conventlor:sa;; “CAge (yr Callkz(r:ztleﬁ :g) Age Laboratory number reference
GS-I1B18-1 38 shell 660 + 30 402 - 253 Beta-519567 Amano et al. (2019)
GS-I1B18-1 81 shell 2530 + 30 2299 - 2113 Beta-519568 Amano et al. (2019)
GS-I1B18-1 99 shell 3950 + 30 4055 - 3840 Beta-516436 Amano et al. (2019)
GS-I1B18-1 192 shell 6030 + 30 6543 - 6353 Beta-516437 Amano et al. (2019)
GS-I1B18-1 247 shell 6320 + 30 6877 - 6685 Beta-519569 Amano et al. (2019)
GS-I1B18-1 311 shell 4460 + 30 4779 - 4530 Beta-516438 Amano et al. (2019)
GS-I1B18-1 345 shell 6590 + 30 7210 - 7005 Beta-519570 Amano et al. (2019)
GS-I1B18-1 450 shell 7020 + 30 7570 - 7439 Beta-517832 Amano et al. (2019)
GS-1B18-1 580 shell 7350 + 30 7910 - 7726 Beta-516440 Amano et al. (2019)
GS-1B18-1 712 shell 7570 = 30 8123 - 7948 Beta-519571 Amano et al. (2019)
GS-1B18-1 766 shell 7600 = 30 8148 - 7975 Beta-516441 Amano et al. (2019)
GS-I1B18-1 859 shell 8500 + 40 9251 - 9003 Beta-516442 Amano et al. (2019)
GS-I1B18-1 955 shell 9110 + 30 10013 - 9686 Beta-516443 Amano et al. (2019)
GS-1B18-1 1043 shell 9140 + 40 10103 - 9732 Beta-516444 Amano et al. (2019)
GS-1B18-1 1108 shell > 43500 Beta-516445 Amano et al. (2019)
GS-1B18-2 60 shell 1010 + 30 646 - 530 Beta-516446 Amano et al. (2019)
GS-1B18-2 145 shell 4150 * 30 4348 - 4106 Beta-519572 Amano et al. (2019)
GS-1B18-2 284 shell 5370 + 30 5850 - 5642 Beta-516447 Amano et al. (2019)
GS-I1B18-2 403 shell 5970 + 30 6458 - 6294 Beta-519573 Amano et al. (2019)
GS-I1B18-2 535 shell 6380 + 30 6945 - 6750 Beta-516448 Amano et al. (2019)
GS-I1B18-2 593 shell 6420 + 30 6992 - 6795 Beta-519578 Amano et al. (2019)
GS-I1B18-2 788 shell 6680 + 30 7282 - 7145 Beta-540640 This study
GS-I1B18-2 978 shell 7090 + 30 7640 - 7498 Beta-516449 Amano et al. (2019)
GS-I1B18-2 1122 shell 7150 + 30 7680 - 7556 Beta-540641 This study
GS-I1B18-2 1244 shell 7460 + 30 7990 - 7840 Beta-540641 This study
GS-1B18-2 1372 shell 7500 + 30 8030 - 7874 Beta-519574 Amano et al. (2019)
GS-I1B18-2 1620 shell 7760 + 30 8316 - 8157 Beta-516450 Amano et al. (2019)
GS-IB18-2 1792 shell 8120 + 30 8696 - 8486 Beta-519575 Amano et al. (2019)
GS-I1B18-2 1903 shell 8350 + 30 9013 - 8787 Beta-542786 This study
GS-I1B18-2 1997 shell 8820 + 30 9530 - 9425 Beta-540644 This study
GS-IB18-2 2085 shell 9330 + 30 10230 - 10115 Beta-516451 Amano et al. (2019)
GS-I1B18-2 2384 shell 9980 + 30 11106 - 10802 Beta-516452 Amano et al. (2019)
GS-1B18-2 2549 plant material 9940 + 30 11407 - 11245 Beta-519576 Amano et al. (2019)
GS-I1B18-2 2877 wood 10380 + 30 12399 - 12083 Beta-519577 Amano et al. (2019)
GS-1B18-2 3624 wood > 43500 Beta-540645 This study
GS-1B18-2 3885 wood > 43500 Beta-540646 This study
GS-1B18-2 4195 wood > 43500 Beta-540647 This study
412 w21 322 (A7FE : 755¢cm ~ 1,110 cm) Diploneis smithii 23 E Hy L 72, :h D DVUK~ KA H
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~ R & GBI~ & BRI L L, At v
Mg & OBERIT R CTH D, KIBEHOYNEL, T
BEOEFIIRBICIVAWPTH D, a7 HE 2,122
cm 7 B NS R RS AR oD C. striata 2V K ~ W K 4 FEE D
Diploneis B2 £ £ L, Zh X0 FArClriEEmian
FEH Lol 20w 7 g 0 CHEMRIT 11.0 ~
11.3 cal kyr BP Z7/~§~. 554l & 4R, BALE & O BRI D,
o7 vaiEEEROT e A MERI VR
2.

423 92323 (A7HEE : 2,455cm ~ 3,510 cm)
ZDOE T v a I EIZHRANEIR DO B Wb~ T
Wik S A, v NERRIET D, WEST 3 IE KBNS
VN, S TR 2,475 om ~ 2,500 cm (2T D B i~
HORE, 2,542 cm ~ 2,755 cm (TP REAS U W O RS~ ok
W CHER SN D, = 7R 2,755 cm ~ 2,982 cm (X (T
BF K 5> > )L b J& T, 2,825 cm ~ 2,832 cm, 2,960 cm
~ 2,982 cm | E G ARIAL T D b HE A FRkie. Z DL
k&> 2,755 cm ~ 2,825 cm OFEMIIRIE & TR SRR
H, 2,832cm~ 2,960 cm TliE5cem Ll FDOKE S DARK
DELEGEND. ZOk® 7 arTlaake LT
(b DFE A D72y, 2 7 GREE 2,755 cm ~ 2,982 cm
DOV MBI S < ORI ANE £, EI
5 K 4= FE o> Eunotia J&, Pinnularia J§, Gomphonema J&
e ENMERE N, I TIRENG D, TG 2,982
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cm ~ 3,050 cm [T HLAK O R~ HERI D 2 5 72 D, 3,025
cm ~ 3,050 cm (% k7 MRk, 2,982 cm ~ 3,025 cm
kAL & ok, = IR 3,050 cm ~ 3,100 cm X4
JEEMN 2 cem~5cm ORYRAJE T, WEIZITFATIER
DR EIND. = 7IESE 3,100 cm ~ 3,510 cm [Tk D
B~ Rt O Wb s> 72 0, 3,300 cm ~ 3,400

WK D BRI~ FURL R O WD JE % Hede. =2 7%
£ 2,877 cm D MC AT 12.2 cal kyr BP 2733 2 & v b,
I A I ORI K M 2> DIEER B S - &5 %
LS. IR, AREZZEL I ERORAKERED
HEER AN SZET DL, WENERERDZZ D
K7 v a AIIIEOHERH E B2 b5 5.

424 €134 (QAF7FEE :3510cm ~ 5900 cm)
® 7 a4 ETICHIS S, B = 7 REE 3,510
cm ~ 4,340 cm [ X AT E 72 m A ORI BB R S
B RHIR~ RIS & 2L b ORME AJE T, THEOD 4,340
cm ~ 5,900 cm [ efE S U7z Hkfil i & & ekl b~ v
MO S D, EE O IR BJE TIE AR AR N
MR END. a7 HE 3,545 cm ~ 3,790 cm DORbJE 3 I
ERIZIf 2y o THURI{L L, 3,545 cm ~ 3,680 cm Tihi
MIENHER SN D, £/, = 7 3,790 cm ~ 4,340
cm OWEITITRERINZ S EEND. T%@Mi~:
Jb R8Tl = 7R 4,340 cm ~ 4,510 cm TAIE D

Sh, WBIEERE O C. striata, P. fenestrata, Thalassm—
siraJB7e ENEET L. A v a v FEORE~> 1
NEE, WSRO B RR LR 3 2  TERHERE Y &
WA ZEMD, NEOHRM EHEE SIS, KEVva
VT OR A~ MEE, N ISR B b
DL PREHRY E VD T D, NIBOHERD & v
25, EBEEomIEHRfE T, EFHRLERL, &E
HMCTIIEMBENHERIND Z e b, EEIChD-o
THERRE X R L, RKDOEEEZTHTLXIC
TRolc LMIRTE D, K7 va vrHlizEgEnd KR
B UCHERDBOTR L HIERFEREZBZ TR Y
=7 VEEE 4,840 cm @ OSL AEAR 78 141 kyr #7732 & 7
b, ZOEBr g I MISse ITHERI LT E 2 B,

425 €135 (AT7FEE :5900cm ~ 6,100 cm)
ot rva T BTSN, EEoa T EE
5,900 cm ~ 5,950 cm (IHKIAL & v N ORbIRAJE, T
#B0> 5,950 cm ~ 6,000 cm [ BR o HkL ~ HPRLED fE T,
AR A AR T, WEICEA L em ~ 2 cm O PRk O
EIENHER SIS, 2 7R 6,040 cm ~ 6,100 cm T
TERAELT v — O ~KEED b HORL~ LR~ &
BRI A RS RE S 2 JEERR S v 2 (6,000 cm ~ 6,040
cm IRB). FALE E oBERIIHETH L. Lo
7 EIE 5,925 cm CIIXNBRIZEFED P. fenestrata <> C. stri-

ata 3 EH L7-. Efrfg & ok s, FEomiRAEE
LI E O THRE LT EAbND. — ),
T OMEERE TEE O T v X v MNERM EE 2D
WHD, EIRFICREALTEAT A LAOAREELE XS
nb.

426 w9326 (3AF7FEE: 6100cm ~ 6300cm)
ZoOwv 7 va I ETICHg &N, B o a7 gEE
6,100 cm ~ 6,200 cm X 1cm ~5cm KO KRR Z &G Tef
BB A [ L= oL Mg, T 6,230 cm ~ 6,300
em I ZMHLRIED 25 6 SV NEHTRID ~ & 7Rk b L?i
bjE THEEk &5 (6,200 cm ~ 6,230 cm [ HR) .
DO IR RN HER EINS. K7 v a /L”é\
FNDEEFR LA ORIFIRREN L, FEHEA D 2208,
I 7 RBE 6,185 cm D L/L R EHI AN B XAkl AR R
% Eunotia BN O TN HREH LTz, MKAEROE
A CHEMRIE R HER SND Z &b, 2Ok' T Ve
VITHKIROHERE L E A BLD.

427 w937 (AF7FEE :6,300cm ~ 6,500cm)

o7 va X ETICHS S, EEO 3T RE
6,300 cm ~ 6,385 cm | L 3 /L NE 7RI D, oD 6,385
cm ~ 6,500 cm XT38 K OVRIARBEH A3 iR S A 2 kL
~HHRI &L N OWIRRERETH L. Ky v a v
MOITEERL AN EN L o7, 87 v a2 V&R T
BN 05em ~2cm OFR T £~ IZR TR S iz
AENEBESND. Z0Ok® 7 vaidkrsvard bk
HoOWIRERE LT L LD, T OHRHO
AREMERBZOND. 5%, FROHEREEITY,
HRBRBEOHEE 1T .

5. R—YrJa7nEHEFTREFERR
BFX5&ED*L

REEHO

GS-1B18-1, 2 M HH & fiF iR L7 HERSBRBE 2, Z4u D
27 BB AT B RS S AT B - — B T A R
TOHEMEA RS (55 L, #ERE - i, 2018) &t
FEL, Z OFRERO i O & EREHEE L (8
3X). ik - il (2018) 1X, Z oKW O _EALE
Z TREREITT S OOMERMEN LW CIE), Tk
 TET 5 OOEGMENTS <, Fx BT R
NENAJE] & LTEAYLTWD. A=V 7 RED
JEfE & ik H L, CIgiXGS-IB18-1, 2Dk g v
1 (FNFhoa 7EEIZ0cem ~ 755 cm, 0cm ~ 2,100
cm) OSEFERT O PNBIZHERE L 72 R HEREY), A BT
LD L TEEE I D.

SHICABEZEIXNPTOFRMTRLIEZLIIC, K
HH ORI S AL~ A5 D5 BICKS LT (BE3X).



REPECF - WFT 5 - e - KRR - 2
Lithofacies / Sedimentary
Geological age Stratigraphy environment
(Makinouchi et al., 2005)
]
5 Sand and mud with shell
§ Nan-yo Form. fraction / Delta front~prodelta
T
Nobi Form. Sand / Non-marine
First Gravel Form. Sandy gravel / Regression
§ £ Upper part Sand Wlth pumice and tephra /
] o Non-marine
o L
o g
E Lower part Mud with shell fraction / Marine
<
)
é Ama-Yatomi Form. Alternation Qf mud, sand and
gravel / Marine
>
ki
i
o Alternation of mud, sand and
§ Tokai Group gravel / Freshwater
]
o
HAK BERETFOBFXSX. BIEFRNIE (2005) ZIEICIER L.
Fig.4  Stratigraphy of the Nobi Plain based on Makinouchi et al. (2005).
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L L7z ALV SR CRlEid e s L, B
MIOJEIEIE 10 m R, NEMIE FAE & OB DA
ThHN, FEALY HEV. A5 &L AR T o B
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GS-1B18-2 Tlxk 7 3 >4 (3,510 cm ~ 5,900 cm) @
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7> a4, 5 (1,540 cm ~ 2,525 cm), GS-IB18-2 D&
7> a5 6, 7 (5900 cm ~ 6,500 cm) @ MIS5e LL
ATOVEER], AR YER], MR O~ E, A5 JE
1% GS-1B18-1 ® & 7 > 3 > 6 (2,525 cm ~ 3,600 cm),
EFT DA O~ v NIt TE B,

AR ZIRBETFEOBRF (F4K) LU &
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RElCHIETE 5.
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FREE - ZAEORBATHMICE oS HREE
Sedimentary structures in core samples obtained from seafloor surface in Ise and
Mikawa bays

ERENA T

- RHHTF

SEIKE Kaoji' and AMANO Atsuko*

Abstract: This study examined sediment core samples using X-ray computed tomography scanning and
grain size analysis to reveal the sedimentological characteristics of the sea bottoms in Ise and Mikawa
bays. Biogenic sedimentary structures, or bioturbation structures, were seen throughout the study site.
Images of X-ray CT showed <3-cm-diameter mud-filled burrows in the sediments, indicating that colo-
nization of the seafloor sediment by large and deep-burrowing animals. On the other hand, physical sed-
imentary structures such as parallel laminations were rarely observed. Inner part and mouth of the bays
were covered with silt and fine-grained sand layers, respectively.

Keywords: multiple corer, bioturbation, enclosed system, X-ray CT, grain size

2 F

PSR L OZENE D 18 sz B W, M= LT
Thar g —E AW THIEREOHERY = 7 R ELL
7. TLTXBCT AF v I~k »C, arficsg
FNDWHE RGBS X OVEEERESE (BE)
EBR L. TOfE, £ToMEICEWT, ¥HED
IRIEAEAEYOIFENC L > THLERESh WD Z &
Whmnol. ZO—JT, BREDOLFTTIE, oW
TlEdH 5 BHR O BHERBREIE B IRFEI TN D Z
Lotz

LIFC®»IC

PEXEEAN R ST U AR G ' v 2 —TIiE, F
% 29 AERE N B YA« SIRNE TN Ik A g & L TG
JE S T U O AR I B 9 A AR, B2 e b -
SRR —Y o TERB O - TR E R ER L TV D
R OHE W O I2H T2, ZOE oLy
(RNAFH ==z v, EYHEELE LIEEND) O
RAHET S Z EFEETHD. s, Ay
IZE 0 HEREIE ETICIRA S, IO BT HE
TERGE NI S N HERBMHEN L LCLE O ML TH D
(Seike et al., 2016 72 &) .

A E T, FAL 30 FEITFBEL L O =4E T
PRI S 7= Vg S 3R B HERE W) o 7 5 o HERE AR 1 % AT
L7z RIZONT, ZOMEETRHT 5.

2. AEEE

FREOX G & Uik, PAHME KR T H 5 GHEE
BLOZETHL ELXN). BIBEOIIEALED
EATIEKEEAO M X0 b <, B DI E HERE )
BT 5 — 5 TEBREIL L L NEHER Y TEDRL T
% (REIEH, 2019). =“WEOIZE AL EDOHH D ITAK
W15 m X0 &<, FrEE L RIERICTE O LOVE R
I ER L O NEHEREY RN EBT S CREFEZN
2019).

3. HBYITOERBSLUNTAE
W EHERE M BB OB U, 2018 429 H 27 ~ 29 HIZ

BB =Y =7 U U 7HTR) ISk o T
FEfi s iz, FEERB IO =GNEDOREE D=2

Lo 18 DTS AR E Lz (GF 1K), JHAHS
DOAKEIZTNOM~41TmTHD (FEL1HEK). Z Ok

AT, ABFETHE L T DMEREO 2T IZMA
T, 777 4 —aT oRRbEmRS . (REFIED,
2019).

3.1 INEIZAUFIINATSI—IZLDBEREHEDD
$REY

HEEHERE AR OERERICIE, IS 2 13 1E R EL TFR
RT& B/ < LFFar7T— @) 2 Huvr-.
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Table 1

F1R ~AFINar7 7 =B ORINLE & KEE.
Information for multiple-core sampling sites.

St. 1 SiteNo.  Latitude N Longitude E Water depth (m)
o)
O St.4
St1  34° 57.0083  136° 43.4649 269
L ost.7
° : 26 St4  34° 552116  136° 43.5974' 319
St9% oSt O St.27 St.28
: o o St6  34° 491571 136° 40.2208' 242
St.14o oSt. 13 o o . , i ,
5t 6 o5t 17 529 5t30 St7  34° 49.2019 136° 43.5418 353
St180  St.224 St9  34° 450236  136° 38.0473 2838
St. 240 St.23 St11  34° 45.0131  136° 43.4968' 378
St13  34° 424757 136° 48.3295' 340
St14  34° 411086  136° 36.0963 27.0
St16  34° 30.2678  136° 42.2212 323
St17  34° 391929  136° 50.4802 343
St18  34° 374132 136° 39.0397 206
St22  34° 361003  136° 49.5273 30.8
St23  34° 359224 136° 53.6123 417
St26  34° 463395  136° 57.5524’ 16.0
St27  34° 4432100 137° 3.5540° 11.0
St28  34° 442979 137° 9.0517 144
St29  34° 414317 137° 3.6143 194
St30  34° 416207 137° 9.2637 16.9
EELIMBIZATA ALGRENT. TDHH, ES
2.em EOFELORIE ST A Fh L=, #ilx X, &0
I FEHEK (L) VTV 70T (F) .3 cm~1cm, 2cm~3cm, 4cm~5cm &\ 9o L H I

A AU O Bk 3 = - E e o JEAR I e (B
MEHEEETIL) 5m/10m A v =l L5, M
AAKEE 2 (2015) (TR <.

Fig.1  Sampling stations (upper) and sediment sampling using a

multiple corer (lower). Land area is after 5 m/10 m grid
digital elevation model (DEM) provided by Geospatial
Information Authority of Japan. Sea area is based on Ja-
pan Hydrographic Association (2015).

SURBIAFZLTERNL DI, AMOHD 1T &%
AHLUTHIEEELZEBR L. GBLXK). /M= TF 7L
a7 I A RO THE (N1 TEEK 8 em,
FEX40cm) OB FEETH D, 2P, AFHAETIE=
TT—DT7 L—AIZT Va3 v h A7 GoPro Hero3 %

a7 VREE 2 em OB O T &2 i L7z, S HTIciE,
B ERT I D L — W — R Sy AT 35 SALD-2000 %
VoL HEREMRRRE 2 R BOK R IR S EEE R A Y T,
Bi % 43 S TR RE ORI E A 2 L 7=

33 X#CTRI¥ vy UICkDHHEHENE

XHCT Ax vy v EHWTHRM 27T 28T 52 L
T, WEOBIEFE (B 2033 7 OREWTE O PIREIE)
TR TE RN L 9 e AR e RS A BlE T &
% (Seike et al., 2016, 2018 72 ¥). £ FHAH S CTERELS
NlzaT7RE A ARD Y B 1 REZ, XHCT A% v 852
ME L, MBIREE (4 °CLUF) TRE - &l L7z, Fblfo

L LB ORE 237, L Lans, #iEm a7 EkEE, X# CT A% ¥ ) — Supria Grande (H 37
BRI T O Sy LB BE A IR IS, VR A RERTR) AW THBIZE L. B XHCT A% v

R ElxTE RN

3.2 KENH
HHETHEREINT-2T4ERDSH 1AL, BT

VT — A VX EGENT Y 7 b = 7 Osirix (Pixmeo SARL
) A D TEGAEL L, HEREY 2 7 OB kiR {5
VR LT,
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X-ray CT images and grain-size distributions of the cores collected at the inner part of Ise Bay.

Fig. 2
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4. FRTHER

BB OB RS, FFENEOE NE, B X O=0E T
RSN a7 ORESHITB I OXBCT A% ¥ 12
DONTORSREZENENE 2K, HF3IM, HFHA4XIC
AT FHILOFEANILLFOMEY TH 5.

4.1 (FBL - BRE

WEERE D 27 FEiE THIRRIEL 6 ~ 7 ¢ OHAL
~HERI TV R BRI D, R IIERE TSI &
A EBEAET, FE-ETHD. FEACOEINIIM
LA 2 Z T EA S mm ~ 3 cm DY A R4
ENROND. ZO—F5T, RAKETIEIH S0, EH
CIRPATIEADN A SN D, f 2 1E St6 <° St7 O
10 cm ~ 20 cm OERFIT, IFARY & L2 AT
DIFAET D, Zhid, BROFERE - ABFEREICL-
THENEEEMARLEL 720 EYRRENE LT, Wk
OHEFERGE N SN2 o B2 LS.

42 {RFEBZL - ZOE

WEIERE N D 27 FElE THRRIR 4~ 5 ¢ DR
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X-ray CT images and grain-size distributions of the cores collected at the mouth of Ise Bay.
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Ocean bottom gravity survey in the coastal zone of the Ise Bay area, central Japan

KREEEH Y - B)SHE - BBIEX " - KBk’ - @ F°
OKUMA Shigeo"", MIYAKAWA Ayumu', KOMAZAWA Masao', SUGINO Yoshiki?
and OSHIDA Atsushi®

Abstract: To better understand the shallow subsurface structure of the coastal area of the Ise Bay, an
ocean bottom gravity survey was conducted in July - August 2019. Seventy two measurement points
were arranged offshore between Yokkaichi and Suzuka, Mie Pref., at an interval of 0.25 km from north
to south. These newly measured ocean bottom gravity data were processed with a terrain correction,
assuming a density of 2.3 g/cm® and the first-order residual bouguer gravity profile was created in ad-
dition to a bouguer gravity one. According to the profiles, the bouguer gravity increases steadily to the
south, and the north-south difference amounted to around 35 mGal. Three highs were recognized on the
first-order residual bouguer gravity profile. The southern part of the central one corresponds to the Shi-
roko-Noma Fault and the southern-most one may indicate a shallow basement there. The northern-most
one shows the smallest amplitude and the southern part of the high may correspond to the Suzuka-oki
Fault. However, further examination will be needed as there might have been some problems in the
measurement. Comparing the gravity between new and past data, the latter which were measured a half
century ago and both stations were closely located within 200 m with each other, no obvious differences
were recognized. Therefore the newly observed data were merged with the existing ones to compile a

complete bouguer gravity map.

Keywords: ocean bottom gravity survey, Bouguer anomalies, Ise Bay, Suzuka-oki Spur, Shiroko-oki
Spur, active fault, Suzuka-oki Fault, Shiroko-Noma Fault, Ise Bay Fault
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Fig. 1

Distribution of gravity stations. Shaded terrain relief is superimposed. The 50 m mesh DEM (GSI, 1997) and Bathy-Topography

Digital Data (JODC, 2012) were used. Bathymetric contour interval is 5 m. Blue crosses: Pre-existing gravity stations. Light blue
crosses: Ocean bottom gravity stations and newly land gravity stations. A-B: Ocean bottom gravity survey line. Red solid lines
show offshore active faults after the Mizuno et al. (2009). Circled numbers show active faults (Mizuno et al., 2009) and marine
topography. 1: Ise Bay Fault, 2: Utsumi Fault, 3: Suzuka-oki Fault, 4: Shiroko-Noma Fault, 5: Shiroko-oki Spur, 6: Suzuka-oki

Spur.
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Table 1 Outline of the ocean bottom gravity survey in the Ise Bay area, central Japan.

Survey period

July 27 — August 9, 2019

Survey area

Refer to Fig.1

Survey vessel

Umikaze (N0.295-46435), 19 tons, 17 m (Yamaguchi Marine Co.,
Ltd.)

Station number 72 points

Navigation / Station location | DGPS

recovery

Base ports Shiroko Port, Suzuka, Mie Pref.

Reference absolute gravity station

Tsu GS (TSU, 34°44’04”N, 136°31’12"E, -1.26 m, 979714.99 mGal
(JGSN2016)) (https://sokuseikagis1.gsi.go.jp/top.html)

Survey instruments

At sea

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

DGPS: Crescent R100, Hemisphere Inc., USA

Navigation System: Navigation Software, Marimex Japan,

Gyro: GyroTrac, KVH Industries, Inc., USA
Echo sounder: PDR-1300, Senbon Denki,
Electronics Co., Ltd.

Pressure sensor: minilPS, Valeport Ltd., UK
CTD (Conductivity Temperature Depth profiler): MIDAS CTD,
Valeport Ltd., UK

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

CVS-1410, Koden

Contractor

Kawasaki Geological Engineering Co., Ltd.
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Fig.2  Schematic diagram of the ocean bottom gravity
measurement.

HEL1 MEE AN .
Photo 1 Survey vessel, Umikaze, 19 tons, 17 m
(Yamaguchi Marine Co., Ltd.).

FIT2 g E AR
Photo 2 Ocean bottom gravity measurements.
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Photo 3 Gravity base station at the Shiroko Port.
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Photo 4 First-order gravity station, Tsu GS (the second common
building for government offices in Tsu, Tsu, Mie Pref.).
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Fig. 3
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Bouguer anomaly profile in the coastal zone of the Ise Bay area compiled from the newly observed data. Assumed density is 2.3g/
cm®. See the location of the profile in Fig. 1. (a) Topographic cross-section, (b) Bouguer gravity anomaly (blue dot and line) and

its linear trend (red line), (¢) Residual Bouguer gravity anomaly by a subtraction of the linear trend from the Bouguer gravity
anomaly.
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Fig. 4
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Bouguer anomalies of the coastal zone of the Ise Bay area compiled from pre-existing data. Assumed density is 2.3 g/cm®. Con-

tour interval is 1 mGal. See also Fig.1 for the circled numbers.
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Fig.5  Bouguer anomalies of the coastal zone of the Ise Bay area compiled from the pre-existing and newly observed data. Assumed
density is 2.3 g/cm®. Contour interval is 1 mGal. See also Fig.1 for the line A-B and circled numbers.
6. T——EE RN F— - EEFATREHAREME DT — &, [EEEAH
B A (BR), () thBEAZF7 A, KEEZE A
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IR — R/ D ZE G, BEDOEE DY
Hy7pEs s & L C 2.3 glem® A L7-. :@{Ec”ﬂ?ﬁ‘f# e
KEOS&T—HFERmELT, BEEHNIRICH -7 1
77 ANV OKE (), 7—5— ﬁ%, — RAE "]
HFEEE R 2ER LS IKITRT. £72, BF
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TS EAHAE O S EZ I 2 THER LIz 7 — 7 — R
M (G5 LEER L.

BT =2 IIUTOEBECREEZITo 7. WERE
13559 6,400 km? CTHRAEIC AW =E 0 57— &% O3 7,715
RTHhbH. ShEORETIE, HAEJ) DVD-ROM (M
ERERE T Z—, 2013) 1Tk AR & T

west Japan, 2001), 3L OVE 284 E - HE b o R

Ebi%‘ﬂ%ﬂ%u\f: F72, BB OV CILEIEE 1A
X BTl ORERIE & F— LR CRE S
TW\%.

2019 4P\ Z Efl L7 IR B R AR Rl o>V, 5§
3ELM L CHEICERRS., KT 7741 (5F
3 (@) 2HDE, KEFTIMOBEBRNSEH O

FICHENT TREZB L, ZOmP o 2 G CRIEINE
W N 0 K 2 SR & B - (R AT IE
2y, 2013) ICHRM T D, Fie, S UEE ORISR
BV TIE, & SaiEmWE & 1 —BrREE  Cai,
2000 ; /KEP1E 2y, 2009) WA D, T—F—RE S
77 A0 (FHIM (b)) ZBnWTix, 7—F7—8%
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Table 2 Comparison between the gravity values of the previously and newly observed data.
Previously observed data (Chujo and Suda, 1971), Newly observed data (this study) Differences
NST x1 yl Htl { BGAlL NST X2 y2 Ht2 | BGA2 | Dist. Ht BGA
(m) (m) (m) : (mGal) (m) (m) (m) | (mGal) | (m) | (m) | (mGal)
941652368.23 | 3853653.98 | -21.40 | -10.596 | 30;652168.37 | 3853668.79 | -20.93 | -10.554 [200.41 . 0.47 | 0.042
971652287.94 | 3849308.08 { -25.90 | -0.067 | 48i652244.34 | 3849167.94 { -26.07 | 0.126 |146.77 : -0.17 | 0.193
145;652274.59 | 3844593.52 | -30.90 ; 10.170 | 66{652317.45 | 3844669.30 | -30.87 | 10.241| 87.06 ; 0.03{ 0.071

NST: gravity station number, (X, ¥): X and y coordinate values in UTM 53 N, Ht: Height, BGA: Bouguer gravity

anomaly, Dist.: distance.

IEAEER 2 S RIS 2y > TIFIE 4RI R L, b
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Preliminary report of radiocarbon ages and pollen fossil analysis of Quaternary sediments in
southern part of Suzuka City, Mie Prefecture, central Japan
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SATO Yoshiki'", OKITSU Masahiro? and TANAKA Norifumi?

Abstract: Radiocarbon dating and pollen fossil analyses were carried out on two core samples, GS-
SZK-1 and 2, drilled in southern part of Suzuka City, Mie Prefecture, central Japan to clarify the dep-
ositional environments and ages. The radiocarbon ages indicate that the units above the Unit 1-4 of
GS-SZK-1 are likely to be Holocene deposit, while the Unit 1-5 is fluvial sediments during the Marine
Oxygen Isotope Stage [MIS] 2. The radiocarbon ages and pollen fossil assemblage suggest that the
Units 2-3 to 2-7 are Pleistocene. Abundance of Lagerstroemia indicates that the Unit 2-6 is MIS5 ma-
rine deposit. The results suggest that the comparison between the GS-SZK-1 and 2 cores in the previous
work should be modified, and that there is no vertical displacement between them in Pleistocene, espe-
cially MIS5 marine deposit. This shows the possibility that the Suzuka-oki Fault, which located in the
Ise Bay, does not extend into the land toward southwest.
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Fig. 1

15.4873", H#% 136° 35’ 55.6934" ; L 4% = 3.06 m) T
HI Sz GELIR). #HIREIL 2475 m Th 5. £
FEIED (2019) (XEAE & KILR S HTAER D 2= b
1-1~1-6 DFF6 2=y MZIRHL, ZhEFh==v |
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DIEEFHRT 75 (AT ; 29,498 ~ 30,148 cal BP, Smith
et al., 2013) LARTICHERE L 7 ARN B RS, =
1-4 (ZEFE 551 m~ 8.61m) 7% MIS5 H] oD  F b M HEfs
), == 15 (JE 8.61 m~ 14.83m) » MIS6 LL
BT HEREY), == | 1-6 (4E 14.83 m ~ 24.75m)
DIHERETE & IR L 7=,

GS-SZK-2 = 7 I3 enE i 8k o ML 35 (Abi& 34° 49’
18.2447", H#% 136° 34’ 57.0183" ; FL %= 1.68 m) T
WHI S FEL1R). MENEEIX3412m Thd. &
MWHrb=y F2-1~2-7TDFF7T22=v MNZIXHSL, £
NEN==v K21 (FE0.00m~257m) L,

G SE D O AR IS K OHU B Wi PURISR AL . VB 50413 20 )73 D 1 HAR S — A L AR (PEERLANR
ST R AR & o % —, 2015) &k L CIERL.
Geological map around the study area and location of geological section. Geological map is modified from GSJ, AIST (2015).

o=y b 2-2 (MRE257 m~4.65m) AiIE (GEhEH)
HeREW) & ST O 1| HERE YY), == ~ 2-3~5 (R
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M3 CALIB 7.1 (Stuiver et al., 2019) % W TITV, J&
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Table 1  List of radiocarbon ages.
. Depth . 313C Convential age Calibrated age  Probability Median Probability
Site Material Dataset
(m) (%0) (yrBP) (cal BP) % (cal BP)
GS-SZK-1 3.89-3.92 plant fragments -26.34 + 0.21 190 + 20 0 - 20 18.6 178 IntCal13
144 - 215 60.0
267 - 289 214
6.49 plant fragments -9.64 + 0.29 1910 + 20 1819 - 1896 100.0 1857 IntCal13
8.42-8.47 shell -0.53 + 0.24 2520 + 20 2117 - 2286 100.0 2197 Marinel3
GS-SZK-2 3.10-3.20 plant fragments -27.09 £ 0.25 Modern
7.40-7.48 wood fragments -28.13 + 0.21 >54010
13.38-13.43 wood fragments -26.85 + 0.21 >54010

Fao—TEHNTERLENS WL EOREZEL,
b amsiric v, &3 Ers 209 2 &L,
FRIC LD vy o ADkRE, 7 v b/KEBRIC L DRI,
KEE(EH U D 2K D8R ORRZE, 0.25 mm Ofiic
K DER, EIKIZ K D EM O 7 o bREREIC
L IMEORE, T MY U RABIC X D EWER
FoELE—=ADNRETY, A RE L. RIE
7V V B —THALTT LT — MEERKL,
400 {55 O HFPEMEE FCRIE » M L7z, RIEILBUAAE
A, Erdman (1952, 1957), Faegri and Iversen (1989),
A (1973), ik (1980), MEA - /NE (2007) 72 & &
S LT,

4. #5 R

1) “CHERAE E1XR)

GS-SZK-1 =27 %, EE 3.89 m~ 3.92 m DM F
M6 0~ 289 cal BP (26, LATFIHIER), TREE6.49 m OfE
WA 75 1,819 ~ 1,896 cal BP, £/ 8.42m ~ 847 m »D
BAbA DN 2,117 ~ 2,286 cal BP DRI EEAE: S 1
7= GBE2MA, 515).

GS-SZK-2 =1 7 T, ¥ 3.10m ~ 3.20 m & i 4
Fr73 modern Z R L, YEFET7.40m~ 7.48 m B L ONVEE
13.38 m ~ 1343 m  HLEE L 72 AR IZHERA L0 b
HEGHIEE (54,010 cal BP L v &7 L7z (55
2% B, #1%).

2) TEMMERS
GS-SZK-1

EEE 1525 m ~ 15.27 m, 4 16.70 m ~ 16.72 m, %
JE17.70 m ~ 17.72 m B X ONESE 2420 m ~ 2422 m ©
AREHZ DWW T 2 EiE L7223, WThoikEhn»s b
Emicarm s niznotz (B2 A).

GS-SZK-2
b a 1, &b 1 & (BRES572m ~ 574 m)
ERRSITRTOREBM OB Sz, Bt aFEED

fEA AR E# L L TE L L ¥ v v 7 IEA LR
OO, Lk & v K& < B - i - FEO 35D
EmHIchbI A2 N TE% (BB2KB).

TRy BB (PREE 7.54 m ~ 7.56 m 2> & /£ 8.40 m
~ 842 m) [ZARAEIEHNEL <L, AXJE Cryptomeria, />
v/ % J& Alnus, =} 7 i J& Lepidobalanus 732 < 7 &
o, FARIEmIED 720,

E SR (R 1250 m ~ 12.52 m 7 & &% 19.38
m ~ 19.40 m) 1FARAIER B, YL AV & Lager-
stroemia, 7} J@& Fagus, />~ / % J& Alnus, ~ )& Pinus
RENERT L. KKRIEHD S B, ~U T Y F*E He-
miptelea, 7 ™7 J& Liquidambar, /L 2~V J&IL14HFE T
bDH. EARIENTIFE L A EFEI L, BEEE 17.42m ~
17.44 m DI D 3 UL A BN O 3T D FALIZ A~ T
L% <, FIJE Abies, YV )@ Tsuga, <~V BB ED
FHEMTEM R 2.

TERH# T ER (R 25.45 m ~ 25.47 m 7 & VR 34.61
m~ 34.67 m) [IAARIEHNRZL, AXEE 2T T HE
BRRE VM AERL, ZhBICMATEIR, ~Y
J&, N>/ F )@, = L J& Ulmaceae— ~ -¥ % & Zelkova
el EE. £, HEETHANY YRR, TUR,
PNARVBLDETEHLIVERT S, BAEH T
XA B} Oryza o4 ¥ U 7 Bt Cyperaceae 7¢ & % &
ey, WITNHIERTH S, KEVIEYTHD I X
U Z )& Ceratopteris D73 FEHT 5.

5 # =

1) GS-SZK-1 37 D HEFERHA

PEfEIE ) (2019) (= > b 1-3 DR 3.73 m ~ 3.75
MIZAT T 7 IR ET 22800, i b o
2=y 12 B KOV 2Rt - A G e e L i
WUz, LvLZns, RiFFECTCL=y b 1-4 FOH
JE 6.49 m RPVRJE 8.47 m B AL FEIERE,
R b=y b 1-4 DL MISSe DRk TIE7R <,
MISL DWERE THDHZ L ZRLTND. it T, 2=y
M3 L CRWE SN AT 77 ZIdHHERELZ
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Preliminary report of coring survey of Quaternary sediments in the lower reach of
Kushida River, Mie Prefecture, central Japan

tEEE "
SATO Yoshiki'

Abstract: To clarify the stratigraphy and ages of the subsurface geology in the lower reach of Kushida
River, Matsusaka City, central Japan, a 40 m-long core, GS-KSD-1, was obtained. Core observation,
X-ray CT imaging and soft X-ray imaging were performed on the core materials. The GS-KSD-1 core
is roughly divided into 3 units, Units A to C in descending order. Unit A is Late Pleistocene to Holocene
alluvial deposits, so-called “Chuseki-so”, and is subdivided into three subunits A-1 to A-3: Subunit
A-1 is delta front and delta plain deposits, subunit A-2 is prodelta deposits, and subunit A-3 is wave cut
terrace or tidal flat deposit. Units B and C are suggested to be gravely fluvial deposits and flood plain
deposits, respectively. These units seem to be laterally continuous. The subunit A-2 is distributed about
4 km inland from the present coastline, suggesting that the area overlaps the maximum sea flooding area
during the post-glacial transgression. The Unit B seems to be corresponding to the lower terrace depos-
its in the Tokuwa district, eastern Matsusaka City, but not to the lower terraces located in the central
area of Matsusaka City. This suggests that the two terraces were formed at different time. The Unit C
can be an incised valley fill before or during the Last interglacial.

Keywords: Kushida River, Chuseki-so, Quaternary, Ise Plain, Matsusaka City
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Field Survey on the Terraces in Chita Peninsula, central Japan

INAR KT
KOMATSUBARA Taku®

Abstract: There are several continuous Pleistocene marine and fluvial terraces in Chita Peninsula, Aichi
Prefecture, central Japan. The Pleistocene terraces are subdivided into Higher 1 terrace (river terrace),
Higher 2 terrace (marine terrace), Higher 3 terrace (marine and river mouth terrace), Middle 1 terrace
(marine terrace), Middle 1 terrace (river mouth terrace), Middle 2 terrace (marine terrace) Middle 3
terrace (marine terrace) and Middle fluvial terrace from higher to lower order.

The Higher 1 terrace forms a dividing ridge between Kinuura (Chita) and Ise bays. The deposits con-
tain rhyolitic welded tuff gravels and yields a pollen assemblage including warm and temperate plants
such as Quercus Subgen, Cyclobalanopsis and Castanopsis / Pasania. The Higher 2 terrace is charac-
terized by bioturbated fine deposits and reddish soil, and yields a pollen assemblage including warm and
temperate plants such as Lagerstroemia. The Higher 3 terrace has thick (up to 20m) deposits including
two marine layers and reddish soil (2.5 YR to 5 YR in Munsell color chart). The gravels in the Higher
3 terrace are generally hard-weathered, most of the chert gravels are bleached. The Middle 1 and 1’
terraces have one or two marine layers and they are characterized by un-bleached chert gravels and red-
dish brownish soil (5 YR to 7.5 YR in Munsell color chart). These terraces are widely developed along
the coast, and their directions show the former shoreline angle. The Middle 2, 3 terraces and the Middle
fluvial terrace are partially distributed. These terraces are tectonically uplifted and deformed by active
faults and are tilted eastward.

Keywords: marine terrace, river terrace, river mouth terrace, Pleistocene, tectonic movement, Chita
Peninsula
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Columnar sections of the Higher 2 terrace deposits Locations of sections are shown in Fig. 13.
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ZERMATHERKE O RSEMERET R
Preliminary report on seismic reflection survey across the “Tarusaka Fault” (uncertain
active fault), in Yokkaichi City, Mie Prefecture, central Japan

INATR

B -WKRE’ - ZEEE’ - XREER® - FERKXS

KOMATSUBARA Taku®", AKINAGA Yasuhiko?, SAWADA Motoki?, SUEHIROMasaki? and
TERADA Tatsuya’

Abstract: The Tarusaka Fault is an estimated active fault in a densely populated urban area just north
of the center of Yokkaichi City. A seismic reflection survey was conducted across this fault to clarify
whether it is an actual active fault or not. The result shows that the fault scarp-like slope is not an ac-
tive fault scarp but a terrace scarp, that this slope is located in a broad active tilting, and that this active
tilting has developed since late Quaternary. However, it is still unresolved whether this active tilting is
seismogenic or not. We hope to continue studying this subject by interpreting the drilling data.

Keywords: uncertain active fault, active fault in urban area, seismic reflection survey, Yokkaichi City,

active tilting
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Table 1 Field acquisition systems.
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R LRRE (PEER) 2Aomd o (HH, 1984).

v



SEIRDY BT ERATE (HEEITRE ) o S MR PR A R

%3 FERERLER DB .

Fig. 3

Examples of shot gathers.
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Table 3 Examples of shot gathers.
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Fig. 5 Static correction profile.
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Fig. 10  Depth converted seismic section of surface layer overlaid with tomographic velocity model.
No vertical exaggeration.
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