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Primary report of marine sediment collecting survey in Ise and Mikawa bays
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Atsuko Amano®, Koji Seike', Takashi Oogami’ and Toru Tamura

Abstract: Two sediment cores, 36 m long GS-IB18-1 and 65 m long GS-IB18-2 were obtained by drill-
ing survey in Ise Bay off Shiroko, Suzuka City in order to estimate the activity of the Shiroko-Noma
Fault. GS-IB18-1 was divided to 11 sections and GS-IB18-2 to 8 sections based on lithology chang-
es. We collected seafloor surface sediment at 18 sites in Ise and Mikawa bays using mini-multiple and
gravity corer for reconstructing the changes of depositional process and marine environment during the
last a few hundred years. Seafloor of the interior and central parts of these bays was covered with silty
sediments and grain size increased toward the bay mouth where sandy deposits dominated. The distri-
bution pattern of grain size indicates that tidal current decrease from the bay mouth to the central part of
the bay and hydrodynamic condition is a stagnant in the inner and central parts.

Keywords: boring core, surface sediment, lithology, radiocarbon age, Ise and Mikawa bays
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Table 1  Information for boring core sampling sites.
Water Core
Site No. Latitude N Longitude E  depth length
(m)y  (m)
GS-IB18-1 34° 47.0462" 136° 38.1410" 21.66 36.0
GS-IB18-2 34° 46.6414° 136° 38.1409° 22.91 65.0
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Table 2 Information for mini-multiple and gravity corer sampling sites.
Sit Sample No. Water depth Description of mini-  Description of
ite . . ater dep escription of mini- escription o
No. Mini-multiple gravity Latitude N Longitude & (m) multiple core gravity core
core core
St1 MC11 GCO06 34° 57.0083'  136° 43.4649’ 26.85 silt (core depth: 0—  silt (core depth:0—
22 cm) 110 cm)
St4 MC09 GC04 34° 55.2116" 136° 43.5974’ 31.89 silt (0-32 cm) silt (0-99 cm)
St6 MC12 34° 49.1571' 136° 40.2208’ 24.17 silt (0—24 cm)
St7 MC10 GCO05 34° 49.2019' 136° 43.5418 35.28 silt (0-13 cm) silt (0-137 cm)
St9 MC14 34° 45.0236' 136° 38.0473’ 28.81 silt (0-18 cm)
St11 MC13 GCO07 34° 45.0131' 136° 43.4968’ 37.75 silt (0—25 cm) silt (0-97 cm)
St13 MC08 GCO03  34° 42.4757° 136° 48.3295’ 34.00 silt (0-29.5 cm) sandy silt (0-79.5
cm)
St14 MC15 GC08 34° 41.1086" 136° 36.0963’ 26.98 silt (0-32 cm) silt (0-74 cm)
St16 MC17 GCO09 34° 39.2678  136° 42.2212 32.34 silt (0-32 cm) silt (0-68 cm),
sandy silt (68-92
cm)
St17 MCOo7 34° 39.1929' 136° 50.4802 34.32 sandy silt (0-17
cm)
St18 MC16 34° 37.4132'  136° 39.0397 20.64 silt (0-29 cm)
St22 MC19 34° 36.1003'  136° 49.5273' 30.76 sandy silt (0-22
cm)
St23 MCO06 34° 35.9224' 136° 53.6123’ 41.70 sandy silt (0-22
cm)
St24 MC18 34° 34.2186' 136° 46.3753’ 19.76 No sample
St26 MCO05 GC02 34° 46.3395" 136° 57.5524 16.00 silt (0-29 cm) silt (0-89 cm)
St27 MCO01 34° 44,3210 137° 3.5540’ 11.00 silt (0—28 cm)
St28 MC02 34° 44.2979'  137° 9.0517’ 14.43 silt (0-33 cm)
St29 MC04 34° 41.4317° 137° 3.6143’ 19.42 very fine sand (0—
19 cm)
St30 MCO03 GCO01 34° 41.6207° 137° 9.2637 16.93 silt (0-36 cm) silt (0-96.5 cm)

WA AT (Acceleration Mass Spectrometer; AMS)
ROV SRR FBERBEEIT o7, 5D
PR FAEIT Intcall3 E 7213 Marinel3 (AR =0) %
WCBHRIEZIT o 72

36 MERIE

MC @ 0cm ~ 1cm Dk (MC09 D7 0 cm ~ 2 cm)
[ZDOWT, L—W—RIEHrEEE (SALD-2100, &
REPTRY) 2 W T 21T o 7. HERUWRUR 2 28”0
KICEEB S-SR EH T, K20 SEkiET
i % JE Lz,

4. K= o THMOBERE R ERRER

BRI A=Y 2 IRBORRE, AR T 7

AN, FIREHEONREMNRTEEZ T X CT
WA os Uiz, R—U v 7Bt oREE, HeRifEs, [H
FEEE/R COENND, GS-IB18-1 X112 3, GS-
IBI8-2 %8/ v a X4y L, UTIZKEEY v a v
DJEF & AR BTV TR T 5.

41 GS-1B18-1
411 ZE :0cm ~ 868 cm

SV EMBERY, BV =0mEETe. = T EEE 810
cm ~ 868 cm TiE, WP /L h~EHBUL L, WEHER
WCHE SN HEIREENS S S RSN (B 31X a).
RO R ZE 4R 0.3 cal kyr BP ~ 9.1 cal kyr BP %737

412 2 T7REE :868cm ~ 1,096 cm
MBI ~ MBI (2 & > THRERR S, SR AT B e
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Table 3 Radiocarbon age of boring cores.
Boring No. corzscg;a)pth type of material Conven(tﬁrga;)“C Age Calit()gztleyc: :F(E)Age Lr::l;?;itgrry
GS-1B18-1 38 shell 660 + 30 402 - 253 Beta-519567
GS-IB18-1 81 shell 2530 = 30 2299 - 2113 Beta-519568
GS-1B18-1 99 shell 3950 + 30 4055 - 3840 Beta-516436
GS-IB18-1 192 shell 6030 = 30 6543 - 6353 Beta-516437
GS-1B18-1 247 shell 6320 + 30 6877 - 6685 Beta-519569
GS-1B18-1 311 shell 4460 + 30 4779 - 4530 Beta-516438
GS-IB18-1 345 shell 6590 = 30 7210 - 7005 Beta-519570
GS-1B18-1 450 shell 7020 £ 30 7570 - 7439 Beta-517832
GS-IB18-1 580 shell 7350 = 30 7910 - 7726 Beta-516440
GS-1B18-1 712 shell 7570 £ 30 8123 - 7948 Beta-519571
GS-IB18-1 766 shell 7600 = 30 8148 - 7975 Beta-516441
GS-1B18-1 859 shell 8500 + 40 9251 - 9003 Beta-516442
GS-IB18-1 955 shell 9110 = 30 10013 - 9686 Beta-516443
GS-1B18-1 1043 shell 9140 £ 40 10103 - 9732 Beta-516444
GS-IB18-1 1108 shell > 43500 Beta-516445
GS-1B18-2 60 shell 1010 + 30 646 - 530 Beta-516446
GS-1B18-2 145 shell 4150 = 30 4348 - 4106 Beta-519572
GS-1B18-2 284 shell 5370 = 30 5850 - 5642 Beta-516447
GS-1B18-2 403 shell 5970 = 30 6458 - 6294 Beta-519573
GS-IB18-2 535 shell 6380 + 30 6945 - 6750 Beta-516448
GS-IB18-2 593 shell 6420 = 30 6992 - 6795 Beta-519578
GS-IB18-2 978 shell 7090 + 30 7640 - 7498 Beta-516449
GS-IB18-2 1372 shell 7500 = 30 8030 - 7874 Beta-519574
GS-IB18-2 1620 shell 7760 + 30 8316 - 8157 Beta-516450
GS-IB18-2 1792 shell 8120 %= 30 8696 - 8486 Beta-519575
GS-IB18-2 2085 shell 9330 + 30 10230 - 10115 Beta-516451
GS-IB18-2 2384 shell 9980 = 30 11106 - 10802 Beta-516452
GS-1B18-2 2549 plant material 9940 + 30 11407 - 11245 Beta-519576
GS-IB18-2 2877 wood 10380 + 30 12399 - 12083 Beta-519577
@~y K77 A MeGt (B3Mb). E7-4kIicH 414 27FE :1,500cm ~ 1,735cm

bAEDWARHREND. LAEE OEFIZHETH
5. PR FAEAUT 9.9 cal kyr BP 2R,

413 O 7EEE : 1,096 cm ~ 1,500 cm

VIV NINBECY, Bk 2 ETe. Rt BE
WY CHREINTZMIEROEENER I N, a7
RFE 1,096 cm ~ 1,136 cm 1%, JIKOEWIE L T
R E R HEOMT 25T, £72, BB E 05k
FUIHRECH H. 2 TIRE 1,108 ecm D H Al 7 o hd
PERFBAERERIL, WERMFEN @3 kyr) 28z 52
LR

= 7 YEEE 1,500 cm ~ 1,735 cm (3 A B eIk O HE
WIS DR S5 (E3 ). BALfE & osER I
a7 OUNHEIZHEZY, REFXAHATHS.

415 7FEE :1,735¢cm ~ 1,880 cm

DL ML o TR S LD, BIRICAT 2 & T,
KA =0 7 PR 1,800 cm L 0 b BEBIZ A v, E 72
EECITARES T I TR END. EALE & o
I CH 5.



RIFEF - MR « R EFERS - If =

(a) (b) (c) (d) (e) (f) (9) (h)

5cm

%3 A=V v 7R EOTE L X CT \iff.
(a) GS-IB18-1 = 7S 810 ~ 840 cm DH-EL, (b) GS-IB18-1 ™ = 7 %% 1,010 ~ 1,040 cm D5 EL,
(c) GS-IB18-1 ® = 7 1,540 ~ 1,570 cm OB, (d) GS-IB18-1 & = 7 ¥ 1,940 ~ 1,970 cm @ X i CT #if4,
(e) GS-IB18-1 ®x 7 2,240 ~ 2,270 cm OE &, (f) GS-IB18-1 O = 7HE 2,610 ~ 2,640 cm & X ## CT i,
(g) GS-IB18-1 @ = 7 ¥REE 3,110 ~ 3,140 cm O'5F &, (h) GS-IB18-1 ® = 7R EE 3,560 ~ 3,590 cm D5 H,
(i) GS-IB18-2 @ = 7 % 2,350 ~ 2,380 cm DB E, (j) GS-IB18-2 @ = 7 ¥ 2,560 ~ 2,590 cm D5 E,
(k) GS-IB18-2 = 7 ¥R 2,820 ~ 2,850 cm DT, (1) GS-IBI8-2 ™ =1 7 AL 2,960 ~ 2,990 cm DE-H,
(m) GS-IB18-2 ™ = 7 HFE 3,630 ~ 3,660 cm DEE, (n) GS-IB18-2 ™ = 7 IR 6,040 ~ 6,070 cm D5 K.,
(0) GS-IB18-2 ™ =1 7 I 6,420 ~ 6,450 cm DG-EL.

Fig.3 Representative photograph and CT image of boring cores.
(a) Photograph of GS-IB18-1 core at a core depth of 810-840 cm, (b) Photograph of GS-IB18-1 core at a core depth of 1,010-1,040 cm,
(c) Photograph of GS-IB18-1 core at a core depth of 1,540-1,570 cm, (d) CT image of GS-IB18-1 core at a core depth of 1,940-1,970 cm,
(e) Photograph of GS-IB18-1 core at a core depth of 2,240-2,270 cm, (f) CT image of GS-IB18-1 core at a core depth of 2,610-2,640 cm,
(g) Photograph of GS-IB18-1 core at a core depth of 3,110-3,140 cm, (h) Photograph of GS-IB18-1 core at a core depth of 3,560-3,590 cm,
(i) Photograph of GS-IB18-2 core at a core depth of 2,350-2,380 cm, (j) Photograph of GS-IB18-2 core at a core depth of 2,560-2,590 cm,
(k) Photograph of GS-IB18-2 core at a core depth of 2,820-2,850 cm, (1) Photograph of GS-IB18-2 core at a core depth of 2,960-2,990 cm,
(m) Photograph of GS-IB18-2 core at a core depth of 3,630-3,660 cm, (n) Photograph of GS-IB18-2 core at a core depth of 6,040-6,070 cm,
(o) Photograph of GS-IB18-2 core at a core depth of 6,420-6,450 cm.

i6i
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Geometry and paleo-activity of the Shiroko-Noma Fault and the Suzuka-oki Fault in Ise Bay

AW %17 SR ¥

R RB=HS

Masatoshi Yagi“*", 1zumi Sakamoto' and Mikio Fujimaki®

Abstract: We performed high-resolution stratigraphic survey to confirm a formation, distribution and
displacement of crust around the coastal area at Ise Bay. Sediment layers can be divided into unit A1-3
and unit B1-3 from the top based on their acoustic characteristics. Unit A1-3 is part of Holocene deposit,
unit B1 is part of Late Pleistocene and unit B1, B2 formed in Last Glacial Maximum or before that. The
growth strata observed in lower part of the A2 layer at the south wing of the Shiroko-oki Spur, and it is
estimated that the latest activity is 8,000-5,000 years ago. The average displace velocity is estimated to
be 0.1-0.3 m/kyr. It may be linkage of active structure with Tsushi-oki Flexure inferred from distribution
shape. As for the Suzuka-oki Fault, the height difference of the B1 basement is large toward the north
side, and the average uplifting velocity is estimated to be about 0.8 m/kyr at the maximum. The internal
structure of layer A is unclear due to the white reflection, but it is estimated that there have been at least

one or more activities in Holocene.

Keywords: High-resolution seismic survey, Paleo-activity, Shiroko-noma Fault, Suzuka-oki Fault, Ise

Bay
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Fig.1  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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Seismic profile of line GL3 (upper) and interpretation (lower) . Vertical axis is depth (m).
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Fig. 6 Seismic profile of line GL2 (upper) and interpretation (upper). Vertical axis is depth (m).
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Fig.7  Seismic profile of line GL1 (upper) and interpretation (lower) . Vertical axis is depth (m).
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Fig. 8  Seismic profile of line SF1 (upper) and interpretation (lower) . Vertical axis is

depth (m).
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Fig. 11 Seismic profile of line SF3 (upper) and interpretation (lower) .Vertical axis is

depth (m).
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Fig. 12 Seismic profile of line SF4 (upper) and interpretation (lower). Vertical axis is

depth (m).
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Fig. 13 Seismic profile of line SF5 (upper) and interpretation (lower). Vertical axis is depth (m).

55141 SFe g sCEkMiE (£) &2 OfiuliE (T) . Mt e (m).
Fig. 14 Seismic profile of line SF6 (upper) and interpretation (lower) . Vertical
axis is depth (m).
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%5 15 AN L HIEHEREN. BN (7 =5 —81E) 138 mE (2013) Z5]H].
Fig. 15  Distribution of active structure this survey in Ise Bay. Gravity contour map (Bouguer anomaly) is based on Murata (2013).
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Fig. 16 Shape of the Shirako-noma Fault based on line M13 (modified after Iwabuchi et al., 2000) and line GL4. Vertical axis in upper
panel is depth (m).
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Shallow seismic reflection surveys around the Takahama Flexure

Rk 2T

- KTEMF ' - IO

Shinobu Ito*, Sawako Kinoshita' and Kazuo Yamaguchi'

Abstract: We had obtained seismic records to applicate seismic interferometry at around the Takahama
River in Hekinan, Aichi on January, 2018 (Kinoshita et al., 2018). We also had conducted P-wave seis-
mic reflection survey to reveal the subsurface structure of the Takahama Flexure at around the Aburaga-
fuchi in Hekinan. Based on these surveys, we conducted S-wave seismic reflection survey at around the
Aburagafuchi, and 3-component seismic reflection survey at around the Takahama River as additional
surveys. Reflected S-wave can be seen in the shot records for the Aburagafuchi survey line. On the other
hand, obvious S-wave cannot be seen in the shot records for the Takahama River survey line. However,
P-wave, surface wave, and other unknown events can be seen in the shot records. We expect to obtain
detailed structure with data recorded by Kinoshita et al. (2018).

Keywords: seismic reflection survey, Takahama Flexure, Mikawa Earthquake
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The bathymetric contours are derived from those contained within the GEBCO Digital Atlas, published by the BODC on behalf of IOC and IHO (2003)
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Location map of the Sanage — Takahama Fault Zone. It is referred from Active fault database of Japan. Base map is provided

Fig. 1

by the Geospatial Information Authority of Japan. A rectangule in “A” indicates the area corresponding to the Fig. 2.
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Fig. 2

Location map of Survey lines. Base map is referred from the Seamless Geological Map. Back ground map is provided by

the Geospatial Information Authority of Japan. Two rectangles in “B” and “C” indicate the areas corresponding to the Fig.

3 and Fig. 4, respectively.
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Table 1  Specification of the survey.
GS-HAB1 GS-HTK1
Period Feb. 12 to 15, 2019 Feb. 16, 17, 2019
Line Length 610 m 190 m
Source JMS-Mini65-2 JMS-Mini65-2
Repeat Number of Shots 5 + 5 (Shear) 5 + 5 (Shear)
5 (Normal)
Number of Shot Points 306 96
Shot Interval 2m 2m
Receiver GS-32CT (fo=10 Hz) GS-32CT (fo=10 Hz)

3-components

Number of Receiver Points 306 96
Receiver Interval 2m 2m
Recording System DSS-12, GSX DSS-12
Number of Recording Channels 114 - 192 288
Record Duration 2s 23
Sampling Interval 1ms 1ms
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WZOWTIE T — T NV OEERICFE N 05729, Geo-
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L7 AEOTIE, FEZIRAEZ 192 2 L, 48
BETFORBEBEILE. 202 =2 TORKO R
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gL, TR OKETH D306 &L, 121 ~ 306
D186 O & Uiz, Jefe i Tl O EE5 % I L,
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Detailed map around the GS-HAB1 survey line. Base map is provided by the Geospatial Information Authority of Japan. Red

circles are receiver points of which positions are surveyed by GNSS.

23 GS-HABL O {E S BA A .

Table 2 Outline of receiver deployment for GS-HABL.
Shot Points DSS-12 Receiver Points GSX Receiver Points Number of Receivers
1-48 1-192 192
49 - 96 49 - 240 192
97-120 97 - 240 241 - 288 192
121 -192 121 - 240 241 - 306 186
193 - 306 193 - 240 241 - 306 114
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5% I % HiTD “ONE SIDE STACK” 1235\ T % P i
DBFED LN, EETD Z L2 X 27
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Detailed map around the GS-HTK1 survey line. Base map is provided by the Geospatial Information Authority of Japan.

Red circles are receiver points of which positions are surveyed by GNSS.
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“ONE SIDE STACK” shows the vertical stacked record by hitting only one direction. “BOTH SIDE STACK” shows

Examples of shot records with AGC at the GS-HAB1 survey line. SHOT ID 9 to 13 are original records.
the differences between one and the opposite direction hitting records.
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Seismic reflection survey at the fault blank area between the Takahama Felxure and
the Yokosuka Fault
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Shinobu Ito"”

Abstract: We conducted seismic reflection survey at the fault blank area between the Takahama Flexure
and the Yokosuka Fault in Nishio City. As the results of the survey, we could not see obvious structure
that suggests existence of faults toward the southeast of the Takahama Flexure. Obvious structure that
suggests existence of faults could not be seen also at the survey line in expectation of crossing the Yo-
kosuka Fault. There is little possibility that the Takahama Flexure extends to the Yokosuka Fault as con-
cealed fault near the surface although it is not impossible to deny that the Takahama Flexure extends to

the Yokosuka Fault.

Keywords: seismic reflection survey, Takahama Flexure, Yokosuka Fault
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Fig.1  Location map of the survey target area. Digital topographic map published by Geospatial Information Authority of Japan is

overlaid with the seamless digital geological map of Japan (GSJ, AIST). Rectangles (A) and (B) indicate the areas of Fig. 8 and

Fig. 2, respectively. Red lines indicate survey lines.
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Fig. 2

Location map of the seismic processing lines. This map is based on the digital map (basic geospatial information) published by

Geospatial Information Authority of Japan. GS-NSO1, GS-NSO2, and CMP and the number are indicated with red.
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Table 1 Survey specification and instruments.
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Table 2 Seismic processing parameters.
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Fig. 3

GS-NSO1 HUFROFIENFERF AR, FE P I 5370 B O IE R, b7 & A Bh s dhir, 2 e o3 A0 , 2 o i 1 ik

First arrival travel time curve of the GS-NSO1 survey line (top), P-wave velocity distribution near surface (middle), and amount

of static correction (bottom). Vertical to horizontal scale of the P-wave velocity distribution is 3:1.
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Fig. 4  Firstarrival travel time curve of the GS-NSOL1 survey line (top), P-wave velocity distribution near surface (middle), and amount
of static correction (bottom). Vertical to horizontal scale of the P-wave velocity distribution is 3:1.

BEOFHEN O K& PSR, T2bbAMETE, 42 BEREHRVEEZNRE

TERE RS O & F O Lo 1fE% (FEFRZE R ZRFR A O AT IR & b K OVREZE R bR & oo fir

DRI A ET) L OBERERTAREELH D Z LI EBEREZESHIORT. BIMIORTE I, HAY—

BETOILERDD. AL AMER V2 (ERFHERERAE T ¥ —) I
K 2 Wik o AT 5 BEAE @R DL, &
1% GS-NSOL JHI#R DO FE# ¢, FRZEE W8 1% GS-NSO2 I



‘A[oanoadsar ogoid ypdap pue ‘orgord swn pajerdiw oy opgod awry ayp xe sojgoid
wopoq pue ‘Q[ppruwt ‘dog, -o1eas 10[0d apmjduwe aAne[aI Y)m aul] KoAIns [OSN-SD 2y} Jo o[goid orwsiog

O @O HUgEE UG R
ANEARA=AL e ‘HUGRERI QLT (EFEA— L — L CBEY) UG O Wi TOSN-S9

IR

(%G &



BT D AR R A

72 {igI

5B o [E] D i

7
IRE

Bl & 2

15

‘A1oandadsai ‘ojgoid yydop pue oqgoid own pajerdiw oy Oqgord own oy axe sojyord

wo0q pue Q[pprw ‘dog, *o1ess 1000 opmyrjdure dATIE[OI YIIM Sul] £9AINS ZOSN-SD oyp Jo ojgord orwsiog 9 S, f
A ORUIEE-TE IR G B2

AEA—AL b THUGREN QYT (A — 4 L — L G T Wi COSN-SO (K] 9



(A S

MO CTRAETHAREM N B WL TR A D, —7,
85 8 BT /RT & O ICHER TG B TyaR ) ([ FIED,
2004) | XAuiE sl R i A CIE S
SHIEOFFEOAEMTHRFAICERESND LT 5
L GS-NSOL JHl#R L 13Az = LipnE PRI NS, Ll
G, U - BGE (1972) BNERT S K oI, Wik
JEMN L HIZ ZTHUEOEREE Ch 570 H1X, EikiE
i Ve R T A e ok & < i U CREZE RN o b
ORNDHTELE LN, TOHAITIE, GS-NSOL Hl
FROFE CARAET D AlREMER & 5 .

A Cl 7= X 512, GS-NSO1 i o FF s & O GS-
NSO2 HIHRD HER O XL, i BN RSO T D
HOEEZ LI, A DAV W C i o
ROHIBR 2SO A Ry MEE LT, Lol
WNH, HFWBIZOWTOREDAIREMEE, DH 7K
ke, ) FEOBE, 2 HEET O A< ho
BWEV, Q) KHEEIRO 3BLAEDBRFEITY. 72
P, RHEEERENL, VR LIRS L2 E Th I,
JEAPE & 0 EESMKT L7k S S D Z L &
MEL-Z LTS,

P, mRERC OV THRFT S, (1) OO
IOV, 37 RICRT X 91, GS-NSOL Hl#Rick
W, IR U 72 Bl RIRRE AN IS IR X 7R B IR
O oz, BEFIA (B 2 132, 2005) (285
E MR OB ZEME N TR IR D, 20X D etk
WX B ALy, GS-NSOL l#E @ CMP190, 270 &
V360 fHr Tk, RPN S bW AD/NS7/H
HHHENRBO 5N D0, BEONEHEE CHHOE
W) ks bo bl vEEND. (2) OHEFERTOX
BA R P OEVEWNICOWLTIE, GS-NSOL I 45k
DN TEVEWVORFHTE 2 O B WA X
N TR ST AR A X MIZOWNTH R
ERBVIENVEREBTLLOEMERTE RN, ) 0
IR FE R L Z DU, JRITIEMRATIZ L B34 C,
HARN LA S D 3,000 mis D3y 2 —TRIR N D
1% CMP160 {37, 330 {30 % H D L2 A B A A3 58 o
bha. Wik b a2 —0320m~25 mEEEED
AT T2V NS fH i CTH D, UbkaE s b,
WEK T O/NS 22 2 SOEEEFESABO N5 H 0
D, AR SEOBRESCHRET O A X O’
VIEWTRRD bIT, @R O IE R & BRI 1 SR

T ORI D S,
I, BAEWEICOWTHRHT 2. (1) oo

FEWOWT, BTHISFT X 912, GS-NSO2 Hl#kic ks
W, IR U 72 s R IRRE AT IS IR & 2R B IR
DO, K - (2004) (2 XD & FRITERED
BAENTHRENDEN, Z0Xohtr A2AT 5%
REE I8 HvZeu . GS-NSO1 fll#R > CMP500 1+ 3 LA

BT A R TR A R N IRIABE & 22 DA, IR
HmOAL T 2/ T RIBILEIC L ET 52 & (2
KZM), JEITEMRNTIC K 25 33 C i B A% &
DHRIZELS DT D2 &b, METHEMCEES
HOEEZ LI, BAEWIEIZOWTIRE S LD IS
Lt ates, (2) OHFEB TR O A X D
FBVEWIZOWNT, H7RIZRT X I, GS-NSO2
BRI DWW TRVEV OMFHT R D8k D BV K
Fra X MIIFEAE RV, SWT D EE A X2 MT
DNTHRERBEVEWVE MRS 5 b OIL
RTERV. (3) OIREEFEIRICOWT, JRITEMTIC
X 2 3 3 A TR 2 A 1%, CMP550 13T % HH ol
T AN EEE SN A REEEENFET D, 5
BAVTUN B 3 EE Sy AR s B PG FE R Ik i A LT
LEDICRZD. BINED NET T 7 4 T CIE, %
LT 155 12 OISR 2 FF S W GFo T Tl
JEOT AT B AF T DL ARIREE SR o P O B UL 6
WHIZHEBA LTV DD, BHAOBERIXIZIFEE & 8o
TW5., \EICAZ 2 FHMOERIL, b L 7omRSE
HIZEBRNT EOLDOTHL Z ENTRIN, HE
WA L T2 ATREME S 8 5. 2 O JE e i
MWHBIZLDLDOTHD EWET D201, #HEY
Hi s HIXHMEIFE R AR E S, BEFEORERB RS R
WMk e AL D, bEaEldd s, HAE
EWB xS T D EEZHND & D RBEHE R R HILR
DOV, b U, i oo F HUR AR RE O
Jes iz Jm i UGt LTV D 2 HIiE, milliro & 2
THIBICEK T 2HEENRROLND EEZ LN DN,
ARIOFHETIEED L 5 G ITED btk noi.
TOZ X, iRl & BEZEE W Y HL TR T
LTWDHZEERETDHDOTILRWVA, W«
fFrEcEL, Mih L GEREL TW A AEEIE X b
TIERWZ EERLTWVD.

5. F&0

REZEE W8 O RG AL B 18 X [E, K& OVREZE TS & ik
Beih ORNCIAAET D WG 22 FkIc B\ T, HHEHE
WA IR L. £72, 9187 — & & A CRITiEfE
MrZ1T-7-. GS-NSOL HI#Ri%, &R AL B
SEMT UL RAET HAE TIZARWDS, EimEih ok
NI 2EEZLNIBETRO N2 - T2 F -,
GS-NSO2 JIFRIZ IV TlE, BEZEBEWIMICERT 5 L&
ZONDBIEILERO BN o Tz, EiEiih & BiZEA
W7 A3 it TR Tt L TV D ATREME R S E T 5 2 &
I CE ARV, HEMTORERE S L -Ciidh L C
Bt L CW D ATHEME L X ) TR .



it th & ARZEE TS OO [ O IE 22 AT 6 U & BOURIEHUR IR A

GS-NSO2

B F55RAG

~

&

-
PR -,
-,

L4

-
I-'
-
- g
L.

-
-’
-'

GS-NSO2

it

~
GS-NSO1

4

-~ mma
GS-NSO1

-

: BT GS-NSOL J U GS-NSO2 JIR DR W (L) & A8
, ToHAMmE (TX). REHEHERRA O RE R 4 1F

OIRMEZ BB L= ) 7TRRT, HEIZ 7 mirisfi

B L 0B N HES AN T —a 2 —TRRL

Jo. AR L 7o B B A R TR

Fig. 7 Depth profiles of the GS-NSO1 and the GS-NSO2 survey line

' (top), and connected profile the GS-NSO1 and the GS-NSO2
profiles at the cross point of the survey line. The depth profile
by seismic reflection processing is plotted with variable area,
and velocity distribution by refraction tomography is indicated
with color contour.
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Subsurface structure around the north end of the Yokosuka Fault by
seismic reflection survey

B BV -EBRE/ BV
Shinobu Ito*" and Tokunosuke Tatsuzawa?

Abstract: Surface fault from reports is not consistent with earthquake source fault estimated from
aftershock area for the 1945 Mikawa Earthquake. Particularly, the north end of the Yokosuka Fault is
indistinct, and is also proposed as the secondary deformation. Then, we carried out the S-wave seismic
reflection survey at the north end of the Yokosuka Fault. Reflected events from the top of the Ryoke
metamorphic rocks is recognized in shot records. However, no events related to the Yokosuka Fault can

be seen only in the shot records.

Keywords: seismic reflection survey, Yokosuka Fault, Mikawa Earthquake
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The bathymetric contours are derived from those contained within the GEBCO Digital Atlas, published by the BODC on behalf of IOC and IHO (2003)
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Fig. 1

Location map of the Yokosuka and the Fukozu Faults. They are referred from Active fault database of Japan. Base map is

provided by the Geospatial Information Authority of Japan. A rectangular lettered in “A” indicates the area corresponding

to the Fig. 2.

ﬁﬁ [ (2004) (%, VRIENEE D> S EZEEWTE 2

B EHOMBENOFLERE FHRITHEE L. #5613
Ando (1974) 73MiEfii9 2 & 9 [THZEE W DR ALER X

M2 ZRE 7 A Ch 2 FREPEICE L Loo b, HiGE
A SH R EREE A RICERE LD, Theb
HHIEHEWE CH S RN FEm W E LTS, Fiz
—HE O HFMIEKE 1L, Kikuchi et al. (2003) | &k A&
WWiEE TV IR TH D LB TS,
ZO X DT, ZHIGE O RIRMTE 2OV T ORI
EE- TRV, KREHEICE LD D &, MBREMORT
B IXrEALE O 2 D OWJE % BV A 1) O W g 2o
R TBIRMA LR SN, REOEFBESCREIMND
FALVE R B D A A b DWifE A SR S d, MRS T —
HZIIWTNOFERLIMATE DL EWNnH) Z &2 D, 2
ORETD Z D HI1T1E, MBRICAONDIEMPGES &
LHIZEDLIITEAT DO ETIRTDHZ ENAG%)
T, BHEMBREDNERFELRD 5 5. FxITK
FHEMEEASC VSP 4, HEAOHE, BHIFHES Y E
i bz iz L.

TR H T IRV RN CH D, 1R i IR B

D—WThHH (F2). WRTE ORI RS
Lo TEY, BHEHRIOE LAY T TV
S =07, MFEE OB EENIIREYEE L 72> TEBY
SEHTHEOHRY) CHEbhTWA. FRETTIT ,HﬁAﬁ
LR EERF DB u%hf%% ﬁﬁI%@ I
YL & AL B S IS Tf%ﬁiﬁﬂlﬁwmfu\é
—77, BFEORENOARTE, 78R T T RIES)I
LR, EeHEE LD :(/lbi’bfb‘é RIEN &
FANEH NN N D GHFTOEIICIE, HFELEREND
70 B/ NEIE 72 [ ﬁ%i}’té f@%“(@”ﬁiaﬁﬁi%@
DA D, WO T TR E DI L 3 Ai
LTWAEEZHND.

Fex 1L R T AL OB KRRy Tl 2 E T S
T LT LT ARHE TIE RO A EE R A A SE0E L CHR
BLEF—ZITONTIRNS.

2. REVEMEZREOM

REHEH BRI, R—V 75 —4 L hEalhesp
ISTREENR KD BN DT, SIIER L L7-.



ST E M EIR AT & 2 MZAE W bt o0 it T ARG

Sedimentary rocks
terrace deposits

N
N
&
S
o
Q
A\‘b‘

2 EIREEEL OMUE. — L AMERIC LS.
L7235 7058 3 MOHPHTH 5.
Fig. 2

Sedimentary rocks
valley floor

Metamorphic rocks

o EE B ¥ A V2 LTV D, RO B TR

Geology around the Okazaki Plain. They are referred from the Seamless Geological Map. Base map is provided by

the Geospatial Information Authority of Japan. A rectangle lettered in “B” indicates the area corresponding to the Fig. 3.
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AN E OFEAM. FEREE LHIBE & A VA LT D, ZIRAD 5 B, GNSS [l & CTHIE L7z S AR TR Lz,
Detailed map around the survey area. Base map is provided by the Geospatial Information Authority of Japan. Red circles are
receiver points of which positions are surveyed by GNSS.
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Repeat Number of Shots 545 10+ 10 7+7
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Preliminary examination on coseisimic subsidence by the 1586 Tensho Earthquake in the
western part of Nobi Plain, central Japan

INDRER Y
Taku Komatsubara™

Abstract: The Nobi Plain is a tectonically active tilting subsidence basin bounded by the Yoro Fault
along the western edge of basin. West-ward tilting and subsidence in this basin have considered to be
closely bound up with activities of the Yoro Fault. However, the Yoro Fault is a low to middle dipping
reverse fault, and reverse faulting (compressional deformation) should not generate large tilting and
subsidence from a viewpoint of practical sense on elastic deformation of continuum. The author exam-
ined whether coseismic crustal subsidence did occurred or not in the western part of the Nobi Plain by
the 1586 Tensho Earthquake that was the last faulting event of the Yoro Fault, from history and location
of the previously constructed house before AD 1586, depth of the buried foundations constructed before
that event at archaeological sites, and other facts in the western part of the Nobi Plain. The result is that
it is slightly probable both distinct subsidence and large tsunami did attack western part of the Nobi
Plain. This result is not concordant with former common accepted explanation among geologists. But,
recent precise levelling data suggests aseismic subsidence analogous to the Quaternary geological struc-
ture under the western part of Nobi Plain is ongoing. It needs analysis on levelling data and more inten-
sive research on archaeological and historical earthquake studies in the western part of the Nobi Plain.

Keywords: Tensho Earthquake, coseismic crustal movement, historical erthauake, Yoro Fault, Nobi

tilted basin
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Fig. 1

Previously constructed house before AD 1586, 600-years old tree, and depth of the buried foundations constructed

before that event at archaeological sites in the western part of the Nobi Plain.
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Reports of coring survey in Aburagafuchi Lowland, southwestern part of
Nishimikawa Plain, central Japan

BT ERARGA -
Tomoya Abe",

hE 4L°-
Rei Nakashima' and Tomonori Naya'

MmaRR

Abstract: A coring survey (GS-HKN-1), 80 m-long, was performed in Aburagafuchi Lowland, south-
western part of Nishimikawa Plain, Aichi Prefecture, central Japan, for the purpose of understanding the
stratigraphy of Pleistocene to Holocene. We divided the core into 12 units on the basis of sedimentary
facies. Unit 12 is interpreted as alluvial deposits based on conventional radiocarbon age and subdivided
into the lower part (marine sand), the middle part (marine sandy mud) and the upper part (fluvial sandy
mud to gravely sand). Unit 1-11 are mainly composed of fluvial sandy-gravelly deposit in the lower part
and marine muddy deposit in the upper part. Unit 1-11 include more than 5 marine deposit based on
sedimentary facies and diatom assemblage. The depositional ages of Unit 2-5 probably compared to the
Marine isotope stages (MIS) 17-21 inferred from pollen assemblages. In the future, paleomagnetic and
tephrochronological analysis tephrochronology are needed in order to decide depositional ages of each

unit.

Keywords: Nishimikawa Plain, Aburagafuchi Lowland, Takahama Fault, Pleistocene, drilling survey,

diatom analysis, pollen analysis
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Fig. 1 Elevation map of study area and location of Odaka-Takahama Fault.
Elevation data is based on 5 m grid data set provided by the Geospatial Information Authority of Japan.
Location of the fault is referred to Makimoto et al. (2004) and Mizuno et al. (2009).
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Table 1  Stratigraphic correlation of Nishimikawa Plain. The table is based on Makinouchi et al. (2011).
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Fig. 2 Drilling site of GS-HKN-1 core and geomorphological classification map.

Location of the fault is referred to Imaizumi et al. (2018). Drilling sites of previous cores are based on Makinouchi et al. (2011)

and Moriyama et al. (1997).
2. RERUSHAE

21 R=Y U THAEDHE

A=V v TREET - 72l RIS, PerB i (8
Wim) OBNTAIZHA L, W MOJEZIZ RN 1S 0
gﬁm@%%ﬁmf&é(%zmy:%E,M7ﬁm,
AR 72 & DN B TA L THR Y, R % A THY
WBHEIT 2 Z & TSl &)l &8 - T,
FHBICHE L TWad. ly g, A e & olESg
BN IS &, 17 HACHIBEE T, =B o—Ho
MNELThH o7z (ZyfifEsRiEmeE, 2014). 1605 FD %K
EFN OBIENZ X > C, BRI OW T 0SSR L,
ML > THHEIND Z & T, HAKME -
7= (ZeIRTiE s s, 2014). Fofk, WX 5+
W OHERECHT HBHIE 72 & D Mk 251 L » T, 4 I
FBIEDR L 7o (i L aE, 2014). HRHI

HARE, i MEHIO B HGERICAIE LTl (BB 2 X),
ALRNZITH » FAH 0, P —FERNITAERE 7 ~10m O
WAZE: e (CGEfEm) 230 A L, BURNC I RE) 23k
W BRI T IR TV D,

j»—»fifﬁ%~uzxﬁ (GS-HKN-1) 1%, %70
V25 TH AR T2 T o0 fl B (O B2 - 3405312747, #RJE -
137°1127.8", FLEOHEE - 138 m) T, 20184E2 14 A
~3 H 19 BT/ CTIRE 80 m £ THHI Sz, R—
Vor7arid, a—2—RXKR—U 7 TiELTHIA
HY T T —THEIS A, 27 OEREBLETUHIEA Y —
T _EEY T — (X vaTTFa—T) b
mEY T T -2 AN BT RIZ 65 mm ThHS.
R L7z a7k, ERETUA Y —F a7 hy
S —Z ATEEIL, CEEIm R 2R R & G
s AT o 7.
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2k FORTERGRAERRE KR

Table 2 List of radiocarbon ages.

Depth (m) Material 3"°C (%)  Conventional *C age (yr BP)  Calibrated age (26) cal BP  Lab. No. / Reference
3.34-3.35 wood fragment -27.01 +0.38 730+ 20 690-660 1AAA-180062
6.50-6.55  shell fragment  2.26 +0.39 7250 + 30 7792-7635 I1AAA-180063
8.37-8.40  plant fragment -29.35+0.48 47740 + 580 N/A 1AAA-180721
9.56-9.59  wood fragment -25.69 + 0.35 > 53810 N/A IAAA-180064
11.75-11.76 wood fragment -26.83 + 0.27 > 53950 N/A IAAA-180065
12.07 wood fragment -26.33 +0.31 > 53880 N/A 1AAA-180066
W3R ALmaTRER.
Table 3 Pollen analysis result.
Unit [11 ] 10| 9 | 8 | 7] 6 | 5 | 4 | 3 | 2
Top (m) 8.50 15.40 20.82 23.17 26.11 28.87 36.57 41.60 4325 4535 49.30 51.48 53.30 57.57 59.85 62.45 65.25 67.05 69.85 72.33
Bottom (m) 8.60 1545 20.87 2322 26.16 28.92 36.62 41.65 4330 4540 49.35 5153 5335 57.62 59.90 6250 65.30 67.10 69.90 72.38

Sediment type

mud p.mud mud mud p.mud mud mud p.mud pmud mud mud mud mud mud mud mud mud p.mud p.mud p.mud

Pinus (%) 174 93 115 177 123 60 36.6
Cryptomeria (%) 0.0 00 60 254 00 170 0.0
Alnus (%) 09 263 307 241 634 464 08
Fagus (%) 67.0 16 298 108 154 119 50.2

Quercus subgen. Lepidobalanus (%) 13 32 64 09 18 09 27
Quercus subgen. Cyclobalanopsis (%) 0.0 0.8 0.0 0.0 0.0 0.0 0.0
Ulmus-Zelkova (%) 71 397 46 95 13 51 19
Others (%) 6.3 190 115 121 6.2 128 7.8

449 47 227 493 449 742 243 65 71 174 188 0.0
0.0 24 00 09 09 00 19 26 42 14 0.8 0.0
30 457 48 47 56 09 52 95 85 70 376 176
128 118 297 191 197 143 319 362 123 455 53 4.8
269 126 109 79 137 51 271 310 524 183 286 66.7
17 00 183 23 34 14 29 43 09 0.9 0.8 19
0.0 16 22 33 43 14 00 26 19 14 2.3 1.0
107 213 114 126 77 28 67 73 127 85 6.0 8.1

22 MESTHERFFRRE

a7 B ERIL - R & BALA 7R EEF 6 RIT
DWNT, MEHEAEESITE (AMS 15) 12 X 5 iR
FAERGRIE A N RS 53 AT A S8 T I fdE L CHRIE L7z,
AEARTE #5 55 1F, Oxcal v4.3.2 (Ramsey, 2017) % >
TEFRIELE. WEDTZDOT—X > MIiE, Int-
Cal13 X (* Marine13 (Reimer et al., 2013) % v 7=, Jik
FERFEROMEERIL, F2RICE LD,

23 WUERSH

HeREHICE DB LA & e A & b Lz,
e b Ao, 433B 2B L, 95 24 kG EE
LA E U, B LA REED D HEE S D HEREER
BIZoWTRE Lz, e b oL, SY /- —7 =
ARSI 2 RaE L, ML %2 L7z 23 ko
25 20 EISIEMEA NER L=, AlL, Hfbw
D EH LB LR O 9 BbARILHIZ OV TO A
at Uiz, BB ba oo RIL, HI3IRICE L.

3. aF7REEI=Y FES

2= MR, EBHO ETHNMREE A & OER
BERCThHY, HRilbE~MELRE e & oL 7 HERE Y
SRR ~WEIRE 72 & OB B~ &, AL
Mo TREN NS RO —2oDEHI =y b
ERRRL7-(EAK, 5K A~D). =y T &g,
JEAH, EEELAREE, e b BEA LI TICRHET 5.

w

A1 a1=wv k1

FE 80.0m (fLEE) ~ 7578 m

BH#: P (EFES0.0m~ 76.68m) & LEF (VP
76.68m ~ 7578 m) ([ZpiF D (4K, HBSKA).
TEBIE, mREE2em~5cm OFEA[~HEHENS RS
MeEa EIRE L, Hkiib~HRi fE & Hede. VRJE 79.53
m ~ 78.38 m O HMURLAY ~HLURLHD J& 13 b5 fikifb & &4
L. W~ e OHERTEE XA T <, M ITHEL
FFChsn. EEiE, 2EICEMEILLIEET HHR
a2 G ERREZ R E L, EVHRD S 4 Hede.
EEIER . EEOTEE 76.52 m ~ 76.50 m OWYEIEE )
DIl E~ "KM TdH B Cyclotella cf. litoralis <°
Actinocyclus sp. 8% < FEHI L 72, #KAFETH 5 Aula-
coseiraspp. b LE&END. EBLEDILLERTH D
Lancineis rectilatus (Naya, 2010) 23EHIT%.

TE¥MER - LA LT,

BHRORER : PO ~WorEE X, 3 A ~ i
EEERETH L, WEIEF—H TR LTS b,
RENEIFEAEGERNT ED, T v 2 AU
EEZOND. BEIL, SEWMICRETHY, EWE
BL2SFEEE L, B RoME K~ VK AT O B b A A
BENDZENONBSLT V- ORI EZ 2 b
L. FEANE~T T — o OHEREW LIRS NS 2 &
BEBTDLE, TEOM~HELE X2 LI HERE R
L LT, IO F ¥ 2 VHR M EE 2 HID.

Gl

*
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%4 GS-HKN-1 =2 7 Ok,
Fig.4  Geological column of GS-HKN-1 core.
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5 A GS-HKN-1 =7 DEE (HE 60m ~ 80m).

Fig. 5A

32 1=y k2

PERE ;7578 m ~ 69.28 m

BAE : FEs (JEEET5.78 m ~73.77m) & bR#s (R
73.77m~69.28m) 23T 6D (4, HE5KA).
THERIE, BRFE 15 cm ~ 3 cm Ol M ~if [ #E )N & 72
DHEE &R U0 OMRLAD ~ BRI A fE &= R & L,
RIS ~Hopi b g 2 $ede. WO~WDRESE 13 LIX LI Hmps
~HURLAD,  HORL ~ MRV I A MR L 5. HIRLRD
~HURID S XTI DA A F e, BT OV 73.77 m ~
72.88 m [ LHEWHIRIID b & BT E IR IE T, BALoJekE
WA ERE T 5. EEROTRE 72.88 m ~ 69.28 m |
R &G 0lRE~AWETRE T, MR ~ ok b
DEE AT

EEILA - LEOEE 70.80 m ~ 70.75 m O AHEEIEE
oI, MEMRKERTH S Pinnularia spp. < Euno-
tiasp. 7o & LEM LTZ.

TEMMER - LHoAHERRE (FE 7238 m ~ 7233 m,
69.90 m ~ 69.85m) Tk, = ZiliJE (Quercus subgen.
Lepidobalanus) 73 28.6 ~ 66.7 %, /~> /7 % )& (Alnus)
M17.6 ~37.6% EZpEL, EE 6990 m~ 69.85m T
IE~>J® (Pinus) & 18.8% &Z%7E9 5.

Core photographs of GS-HKN-1 core (Depth 60 m-80 m).

BHEORER . THOR~EEERE L, BT~
Waethedo2E, —WTREAMRETDZ L, JE
DREEEET 2 Linb, WIIROF ¥ RVHERIY &5
Abh5. LEOIRE~WEIREE, BOKATEOEER
fLaDBERT DL, e {aAraRETHD
Tl F e, TALOIERO T v RVHEREI S HE
R L LT, BERMMEM EEZOND.

33 1=v +3

ZERE : 69.28 m ~ 48.61 m

BAE: T (EE 69.28 m~ 66.65m) & L (BEE
66.65m~48.61 m) IZ/31F Hi D (4K, 55X A~B).
TERISHIRI R~ LR T & IR L L, AR RE
ERIE ~ RN A fete, FHEEOVEE 69.28 m ~ 68.80
m ORI IE I, AT~ RIAREMN B SN, T
RO BEEE ETe. TEROARNS ~ MR E X, LI
LI BRI L U, JEDBEECHED T 25T, FEo
AREIEREIE, MR &2 ETe. B, SEmicED
BELOARET DREEZ BERE L, B ax 2 < &5,
FRARRLAL A3 /% TRICEEE LD, R 57.83 m ~ 57.43
miZ1lmm~3mm®HEER N RET D, BEE48.61 m
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H5XB GS-HKN-1 27 OEE (FEEE40m ~ 60m).

Fig. 5B

~ 49.01 m, 50.80 m ~ 50.93 m, 63.23 m ~ 63.32 m,
66.40 m ~ 66.65 m [TAWHEELH TR < WEIEHE, A B
TILIRE D S EIRIE BRI 2T 5.

HER : TEOEE 67.10 m ~ 67.05 m DAL=
2 B I AT FE PR K A7 C > B Cymbella spp. <° Luticola
spp., Gomphonema spp. 72 & A FEHT L 7=, ¥ 6530 m
~ 6525 m DIRJEMN B, FlEMER~VUKEFRETH D
Cyclotella cf. litoralis <> Actinocyclus sp., #/KAEMTH 5
Aulacoseira granulata 25 pEH L7z, R 49.35 m ~ 49.30
m, 5153 m~ 5148 m, 53.35m~53.30m, 57.62 m ~
57.57m, 59.90 m ~ 59.85m, 62.50 m ~ 62.45m |%, i
WEPEME~ VR KRR T & % Cyclotella cf. litoralis 7322 < 7
AL, ElEMEYEETE o Paralia sulcata % £ < @ BT
FEH U7, A OLAEESE T 5 Lancineis rectilatus
1%, 49.35m~49.30m, 51.53m ~ 51.48 m, 53.35 m ~
53.30m, 59.90 m ~ 59.85m, 62.50 m ~ 62.45 m Dk}
MHEEH LT,

TEVMER - FOAMERRE (TR 67.10 m ~ 67.05 m)
TlE, 7@ (Fagus) 2%45.5%, =) Zd)& (Quercus
subgen. Lepidobalanus) 73 18.3 %, ~ Y J& (Pinus) 723
174% L 206+ 5. HHoORE (GRE 49.35m ~ 30 m,

Core photographs of GS-HKN-1 core (Depth 40 m-60 m).

51.53 m~51.48 m, 53.35 m~53.30 m, 57.62 m ~ 57.57 m,
59.90 m ~ 59.85m, 6250 m ~ 6245 m) TIX, =2+ T
&N 5.1 ~ 52.4 % THRBIVIZIX EALIZ - TR
L, 77 @I%123 ~319% TLFEL, ~VEIL, T
NMOAEHEIRE~EE (B 62.50 m ~ 62.45 m, 65.30
m~6525m) TIE65~71% L% RN, Fhk
D BAEoJRE (FRFF 49.35 m ~ 30 m, 51.53 m ~ 51.48
m, 53.35m ~53.30 m, 57.62m~ 57.57 m, 59.90 m ~
59.85m,) TIL28 ~T741% L ZFETDH, T HH T
J& (Quercus subgen. Cyclobanopsis) 1%, e D BB (I
FE49.35m ~30m) T183% &LFET 5.

EBHROFIR : THOWEIL, —iIC T ~RI2ZHEH
BlEsn, WAl OBEAE ST, WL, HWKE
FEOERA Y %2 & A EIRE A Bide. Ll L
2B, FENIEI B O RAER Y T, iR L E R IR
BHHERE o T ¥ R VHEREY, VR 13 A HER ) &
EzZoND. LEEOREIL, SRR EILS % E
L, By CHBR, WKk~ EKRATROER LA %
B, NBOHBEMLEEZ2 6D, £, Lk
ORI, FEHCIRRKEROERLLANEEND
N, FE~ B TITE ENnZ s, BALIZED -
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THFHE DS HE 7, HEREBREE N L L7722 L VR & NG,
S5z, EEORE DK B TIIEREBICEE T 5
e, B LLIREENREZOND.

34 1=y k4

FEE - 48.61m ~4475m

BH : T (R 48.61 m ~ 4550 m) & L (R
4550 m ~4475m) I3t bhs (4K, 5K B).
TEBI, ARIED~HURIWD R WEIRE A kL T 5.
WhEix, VX UIXROBEELE G, kT 5.
WEWREIE, U LIS O DG A 5 7, Mk
OG- BE 2Bt EEIE, TR~ HHE T E
ZERE L, HOMRRDE & B,

EEER : EEOEE 4540 m ~ 4535 m, 4585 m ~
4580 m DI &4 L7223, EERALAIEZFEL Liah-
7-.

EMeR : LHoJeE (FRE4540m~35m) T,
N~ 2 X JE (Alnus) 23457 %, =) 5 & (Quercus
subgen. Lepidobalanus) 7% 12.6 %, 7 )& (Fagus) 7%
11.8%, &ZET 5.

BHROHER . THOWEL, ROBE:E S A, LI
RAEWNBIEIND Z D, IO T ¥ R VHEREY)
SLAREYHRE M EE XD ND. P OMERE I,
TEDBEEE % 5 P, TEOADRLAD B <05 B %
el b, BHRMHEEDEEZOND. LD
JE~ARE IR L, EEM LA N PE T, FEA AR HERE
RECII AR, BESAEHRERBLAEM T 52 &0
B, PERFHTE R KT DB D /N S UVMET R L F—
RETOHEREY) &5 2 B D8, HERK « FEHERR O H WX
HLEBECITEEL V.

35 1=w k5

SRR : 44.75m ~ 39.85 m

B T (HRFE4475m ~43.85m) & L#8 (PR
4385m~39.85m) [ZHiFbnDd (FH4X, $HE5K
B~C). F#bix, AR ~HhRibEmnsiesn. WE
44.75 m ~ 44.50 m OHERIAY I IIRIZHEHE MBI S,
TR 44.50 m ~ 43.85 m O HURIAY 1 KB 5 mm Ol
fa~ MR 2 ETe. LEIE, RE 43.85m ~
41.50 m DM T & % < B oA B JERE 2~ H TR 41.50
m ~ 39.85 m OJRE B ElT 5.

LR BE 41.65m ~ 41.60 m, 42.60 m ~ 42.55 m,
43.30 m ~ 43.25 m OAFEEIEE ) B I, FRlErEE~]
JKAEFEC&H 5 Cyclotella cf. litoralis, {75 M~ VKM
Fi ¢ & 2 Tryblionella granulata, T,. compressa, Giffenia
cocconeiformis 72 ENFEH L, ®IBEOHEREIELATHD
Lancineis rectilatus & 2 L7-.

E¥MER . EHoOFEHERRETIX, v~V E (Pinus) 23

(IR EaY T

45.0 ~ 53.6 %, = ZHliJ& (Quercus subgen. Lepidobal-
anus) 7% 14.6 ~26.9%, 7 )& (Fagus) 7% 12.8 ~12.9
% LEZPETD.

EBHEOBER: THOWEX, RRERNPBEINDZ
LR, Wi~ R 25T 2 L n, WK
DF ¥ XNVHEFY L BREDI ORI L B2 b D.
B, VR A~AREEIRE N T B 2 L Ol R
W Z A PR K~ VUK AR O b G B ER T 5 2
EPONBRLT RO & B2 6D, 12, Y
FEZELAaEHREREBEND, BN OMBR %&£
WIRB TS LT 2 2 &0 b, HAENELD
L <UD B 3 28 < Bk S0 5 KRN RV BR
e, WIS o THBRE~ZELIZEEZ BN
5.

36 1=vw k6

EE 0 39.85m ~ 35.10 m

BH . T (R 3985m ~3850m) & L (RE
3850m~3510m) (it bhd (B4, H5KC).
TERIE, BERICERSELS, T D, mRFES5 mm
O fiff ~ i A F R~ HURI D e, O AT
RPE5 mm O fifg~difA Ay S EleE, AHEEkR
&, Wi & & BRI E e T A . B,
PARANZAEMBEEL SR <, YRR A 2 E TR
JE L AHEREN LS.

HEER: B OB 3555m ~ 3550m, 36.62m ~
36.57 m, 37.95m ~ 37.90 m OIREN DL, A A%<
FE MRS, FRlErEE~ 1R K &R T o 5 Cyclotella cf.
litoralis, f2& g~ 75K AL T&H 5 Tryblionella granu-
lata, Giffenia cocconeiformis 75 & H3HEid S 7=,
fE¥MER - B (REE 36.62m ~ 36.57m) Tl
7' )& (Fagus) 7%50.2%, ~ Y& (Pinus) 7% 36.6 %
LEETD.

BFEOER . THODE & wyE Ve @ A~ g s
Gl Z LB DT ¥ R VHEREY), £ O Lo
BBV L WM I 2 5T 2 &0 n, Bt
HRWEEZE 2 D, EMolRRE & AREREREL, &
RENZAEMBELRFE L, B Aol K O 5
HEOWK~TFKEERILAZELZ 0D, NECT
WHEREM B2 Hivs.

37 A=vy k7

EE - 35.10m ~ 27.40m

B# : T (3510 m ~3038m) & L (A
3038 m ~27.40m) 2 bid (B4, 5K C).
TEBIE, PRI~ A ERE T 5. FEODEIX
—HERC_LEFARRIAL L, KPR S mm oA ~ iff TS
DEEE ST, LEIE, YR E2ET0ARERE &R
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#5KC GS-HKN-1 27 DOEE (ZEEE20m ~ 40m).

Fig. 5C

JEAEFERE L, FOLOFEIRRE LRI O i 4
F, V@i bW E IR IR Ak L, £ oA
TeEIilifE 5.

EEIER . BEEOTEEE 28.92 m ~ 28.87 m DIRfEN 5 1%
FEAEERITEN Lo 7oy, (FEMHERKERED
Cymbella sp. <° Epithemia sp. DK 2\ ElEt & -,
EMER . LEORRE (2892 m ~ 2887 m) TiX,
v/ %)E (Alnus) 23464 %, AXJE (Cryptomeria) 23
17.0%, 78 (Fagus) 2 11.9% & % 5.
EBHOBIR : THowREIE, —HTEAME L,
A~ O B AE G Z D, F v RVHERE
MEEZOND. LEOAREIRRE &eE, WEIREIT,
Wi & & ar, WAKAEFOERILANEHN TS Z &0
b, BRI L EZOND.

38 1=-—w k8

EEE . 27.40m ~ 23.05m

BAE: T (JEE2740m ~27.02m) & i (EE
27.02m ~23.05m) 23 sns (F4X, F5XC).
TERIE, R~ R E 0 D e B, BRI O KR
~ R 0 8 13 fe R 5 mm oD A8 ~ R & B T,

Core photographs of GS-HKN-1 core (Depth 20 m-40 m).

BRI, VR ARREIREE BRI 5. EEOBRE
26.96 m ~ 26.70 m |JJBJE L AMKib g OWIREE T,
J&25.95 m ~ 25.02 m XM A E S LW EERBTH Y,
AL OE NIRRT DA E RS &K OV IS
5.

HEER LA dEn Lotz

EMMER . EoaHERE (/% 26.16 m ~ 26.11 m)
T, N>/ XFE (Alnus) 728 63.4 %, ~ )& (Pinus)
2M123%, 7 FJF (Fagus) 28 119% & £pET 5. k
oV (FEE2322m~2317m) Tik, AXRE
(Cryptomeria) 73 25.4%, ~>/ XEMN 24.1%, <~ V)&
MW1T.7%, 7FEMN 108% & ZHETS.

BEOER : T o Pk~ E 1, WA~
BEDWEZ GTe Z LG, WD T v R VHERE & 55
Zbihvd. B, JefE e A EREN TS Z L
R, MR 22 < G2 b5, TREHIEIRSCKIK D
EEO/NSWVERZ XV —REOHEM - E 2 HND
S, FEMZRHERERES I A TH D

39 1=wvw k9
R : 23.05m ~ 20.63 m
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HB5XD GS-HKN-1 =7 DEE FEEOmM~20m).

Fig. 5D

B4R : FEs (JEEE23.05m~2196m) & F# (FEE
2196 m ~20.63m) X3 bhsd (F4X, F5KC).
FEBIE, HRRLED ~HURIAD B A EIR L T 5. SEHEOM
RIHDJE 1 X KA 5 mm O~ A & A, B 5 HRL
b3 %. ZOHKRE LW A ORI ~ MR E b
EHMRAET A, EEE, REE RS L, MRiE
DG Z e, KW A e

HEEILR : %E 21.20m ~ 21.15m, 20.87 m ~ 20.82 m
OIREE N LTS, EERUba e H Lo iz,
TEMMER . EEoJeE (B 20.87 m ~ 20.82m) T,
N/ )& (Alnus) 23 30.7 %, 7+ J& (Fagus) 2% 29.8 %,
~YE (Pinus) 728 11.5% L LT 5.

BHOMBR : THowEIL, mAa~HmAEE2 S, bk
TR d 25 Z &t WO T v R VHEREY & 35
Zbhd, B, REAEBEL, EMhEEl b
DD, R RIS OO /N S VMR R L ¥ —
BREEOHREW LB 2 5N D P, FEHIZRHERTER BT I A
THD.

310 2=vw ~10
EE - 20.63m ~ 12.82 m

Core photographs of GS-HKN-1 core (Depth 0 m-20 m).

BAE : TE (JEEE 2063 m~ 1547 m) & L8 (EE
1547 m~12.82m) i3 b2 (4K, 5K C~D).
TERI, fRRPL0.5cm~ 1cm i~ [ i) 5 e
DHERE & PRI~ E A BN T 5. WEA~W
9= s S O s O e O 11 A [ SR e Sl o £ VA (s o
BRI, REAETRE L, AR~ toRIRbE o E %
Bede, BRI, TR 13.42 m ~ 13.50 m ORI E I, K
JEEBIC IR 722 i MBS S, RIS T 5.

EELRA: BE1545m ~ 1540 m, 1539 m ~ 15.36
m O A EERE, & 1520 m~ 1515 m, 1514 m ~
15.12m, 1477 m ~ 1472 m, 13.80 m ~ 13.75m, 12.90
m ~ 12.80 m OJESE #5041 L72hS, 2 TORED b EEE
{EGIXEEH LRy 7z,

EMiEE . L oRE (R 1545 m ~ 1540 m) T
1%, =L —4%xE (Ulmus-Zelkova) 7 39.7 %, /N>
J % JE (Alnus) 73263 % L ZPET 5. R 1477 m ~
14.72 m OB I b a N e EH Lho7o. B
J£13.80 m ~ 13.75 m OIEE TiX, EMbaidizE AL
FEH L72mo 7z,

[BAEHDBEIR : FESOW~ROHERE 1L, B Af ~ o g
EEARETEHZLE, WEIELIEUIE RSk L BT
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M LT D2 e D, Fx 3L BREN OHEREY) &
Bzbond., EMORER, IBENE-ET L2 0D,
IR IR KR DB D /N S VMR RV ¥ — BRI
OHEFEM L B 2 LD N, FEMRHRERREIIAHTH
5. FEoRBHRICEEEN S HEE 1342 m ~ 13.50 m @
ARV, EEHICHIR R RS R S, RIS
HPRRETDH NG, JARPLA b—24A, HERED
FRAENWFEI AR MEEfREN 5.

311 aA=w k1

ERE - 12.82m ~ 837 m

BAE: T (B 1282 m~11.75m) & B (EE
11.75m~837m) 2437 bnsd (F4K, $FE5KD).
TERIE, R ~HLRID I A R E L, VRIE 11.85m ~
11.75 m (2 % B e AR 2 8kde, RSO H
KD ~HLRID J8 AT SR ZE L, OB EE &te.
EERIE, AL, JeE, FURIRD ~ Rk i b s, WO Ve,
TeE & Ahikb g o i O Rb e B g & I 2T 5.
REE 11.35 m ~ 10.50 m O iE, EMBEILS 2EMIC
FIEL, Hodba LR A ST, YR 10.50 m ~ 9.20
m OHLRLAD ~HLRI D fE & G 9.20 m ~ 8.62 m OWYE
TeREE, EMBILN 2RI EEL, Biba &
R &G, WAL %, ERE8.62m~837m D
Ve H IR LD 3T T 5.

HEER : #1120 m ~ 11.10 m, 10.70 m ~ 10.60 m
DIRSE, B OVEEE 8.90 m ~ 8.80 m DOWYVEJRIE % /5 L
7oh, ETORESER LA IXPEL Lo Tz,
EMER : EEole/E (A 8.60 m ~ 850 m) T,
7 )& (Fagus) 7% 67.0%, ~ Y& (Pinus) 7% 17.4 %
LLPET S, TEEE 10.90 m ~ 10.80 m DIRfE TILIEMML
ANIFEALEFER Lo o7,

WA MR BREA  EE 1207 m, EE11.75m ~ 76 m,
REE 9.56 m ~ 9.59 m THLHL L7 A DB R F AR
(Conventional Radiocarbon Age) 1%, % AU 41 >53,880
BP, >53,950 BP, >53,810 BP C, #k}H1od> C J s |3iF
ERNY 7 75 RERMULNLVORERETH D, HE
8.37 m ~ 8.40 m TERHX L 7-Hi# i O ERHL L 7= e i
FEMIL. 47,740+£580 BP T, #IEENRNBREF 0/ 5
2 (OxCal v4.3.2) OB IE B #f CHEIE 7] R 72 §iPH 2
B2 HEWEMRETH72. BEDOZ End, Zhb
OBHIRE T, BT SRS,
BHOER : T O PRI ~HORI 1L, < T
WEIMNFEL, JEOBEEEZ ST 2 ENDIJIIKDO T ¥
INHERH E EZ NS, FTHORBIEL, ®IEHICH
ME TR 282 L, BIPRHuERY & &
HbiLh. LEORBWE, WHEIEEIL, WAUE DR
BDO—>Th HEAYOHT BRI Bl S, B
FEEEEL T oD, R~ EKIEOHER Y O Al HE

PED . B O R EEROMURIAD g & Ve O Ve B g
X, B O DHERUE & E 2 DAL, RO HE
T D ATREMED B 5 .

312 a1=wvw k12

RE :837m~150m

[B4E : FH#b (EEE837m ~ 670 m) & 1 (L 6.70
m~470m), ¥ (FEE470m~150m) (24515
nn (FAM, HES5XD). THEIE, BIREYICAEDEEEL
WAL, B E G I, TS D ok~
MBI B CH 5. L, SEMICAEEILBEL,
Bk mo ik, Wi &G A, kvt 4 5
WHRETH D, EEE, MhiE~EE A R L
TP OV DA% & A, VB8 OE &t EiEo
AO~WOHEE 1, TREE 470 m ~ 4.00 m & PEEE3.90 m ~ 3.11
m C, e RK£E0.5 cm DHEfE A & ARLAD & 12 7 fki{k
T5.

EELR  FHOEE 7.600 m ~ 7.50 m Ok E & %
JE 6.50 m ~ 40 m OWEIRSE M B KAERED, HRIE 5.60
m ~ 550 m OEEIENE 2 5 1%, FEHHIIM O THEV,
Paralia sulcata, Tryblionella granulata 72 & DK ~75K
AEFEDHERE S U7z

TEMER - B LA LTz,
WETERBFENR - T 6.50 m ~ 6.55 m THERH L 72 A%
F ARG IEAESS (Calibrated Age) 13 7,792 ~ 7,635 cal
BP (206) Td -7z, HE334m~335m THELL
A F OFFLEE IEAE 1T 690 ~ 660 cal BP (26) T - 7.
[EAEDMEIR : FE o hi~HBi 1%, 20ty
BILSEE L, MEKAEOER(Ln & Bk n &8 &,
WAL T35 Z e blE - E 2 bh b,
OWEIRE I, RIRICEDBEILNHEEL, MHA~K
AKFEEOEEEL A L B, B &2 &4, hifbhn
Fr T a2 embiEkEsEExons. oMK
JE~ WO R E I IR D AR A S B, EITHIRIAL b
BEINDZ 0D, WO T ¥ R AHERYR B A
MR L B2 DD, BURTERFEREELSBIC
T 5L, P OB, FSOEEICE b7 D WERUE,
ENEE DB OUFRICE S WS & B2 b D.

313 a1=w k13

EE - 150m~0m

FE#8 : 72 1.50 m ~ 0.53 m [2HE4% 0.2 cm ~ 5 cm D f4
1 % B Lol IR DS TV VIR i, VRJE 0.53 m ~ 0.20 m i
RN BN ERE~ RGN HE, & EHMOGE 020 m
~O0mIFZERRRNE < IR ORI E 2572 5 (5
4%, % 5K D).

BHOMER : JEHIH AL, T RCCETIE NS O — 5
THY, PRI EHis B3 Tz, HHlidk
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%6 GS-HKN-1 =2 7iZ81T %

Fig. 6

b & B A o
2.

Occurrences of the pollen
and diatom fossils in GS-
HKN-1 core.

M: marine species,

B: brackish species,

F: freshwater species.
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B#%IE, KBHELTHHAIR, Z0BEDITHN
Bt LCRASATWS., 2o R &
THIFIHORESE EET 5 L, THOMEWEIL &
FNDLHEROENRE L, AL FERE L, WIKNE
WZEnbilhEEZONS. EOWEIRRE~RE
WO T8 & HRID J8 1TV AN B = & R, BIFE O L HuFl)
BERTLE, HELLEBZZ6ND.

4 WEEEEOEEZL

41 TEMMEEEME

I A RO R 2R (BoX) 245 L,
7FJE (Fagus) o~ J& (Pinus) DFEMHEIG S FArN
b EZhls TERWI ERbrd. ENDETOHE
B ERDE, FAOZ=v F2~5 2B\ Ta)
Z J& = Z dfiJ& (Quercus subgen. Lepidobalanus) & =
JZ &7 # # i i (Quercus subgen. Cyclobanopsis),
FLY B TiEy 2 FE (Alnus) O FE HE MRS
ThDH. wH - A 2018) IZLE, aFTHED
ZFEL ALY aA T )E (Metasequoia) 2SEE L7V & W
O FFEIE, IR OPTE A AR TIE, MISI7T ~21 @
K & &, Fagus-Quercus % & L TR E ST 5.
—JT, WA A (2018) TIET A H HE DL E
JEHEE MISIL OFEE LT\ 5, == b 3Tl
W7 A lBBEEN, 2=y Mg EETIET I
CHEJEN 183 % & ZHET DH. ZDO =y FH MISIL
WCFIY T 508 9 EBfETIE RV, =2=> F3 &
FOETaZ=y NIBITAaF7HBEOLERNE S
BT 5L, afTMERLET L 2=y F2~5(F
MIS17 ~ 21 IZE F D AlREMED @V,

42 EERIELABSE

a=w 1, 3, 5 6, 11 % LEHOREAERED DD
UK ~VOKFEDEER LA R EH LT GEOX) . ==
F2bla=y 7O LEOIRED O IXHAKEEDEESAL
ANFEHR LT, 2=y b 12 O FEROWIE & R EROWE
VB 2 B IR~ TSRO EERAL A N E L. &1
DA B Lancineis rectilatus (Naya, 2010) 13— =
M1, 3, 50K EEHOIREAERM N OGEHL, Tk
D ECIIER Le o 7=, AL EERE Lancineis rectila-
tus [ AR C, BYHCERFIZIS T DT 1.45 ~ 0.7 Ma
(MIS17) DOEMERBIZIREIND Z L0 b, BV
e LTHMTHS (Naya, in press). Z DEEHEITIRE
RN OWEH LR D b ERNRE SN TV DI
2> (Mori, 1986), 7§ = FEFOHIT (Ff, 1984), Ef
i T ORERERE (A, 1995) b b#E SN TRY
BB =S FL OBFRIC B IS ML TVDH &
EZoid. L, WS 1 EEIXMISIL Ik Eh

% Z L5 (Sugai et al., 2016), BHHEE & 228 T
IIATEOEMFERITENDN SV, BEFERICBIT 5%
H#EIHAZ 2O F FREBEFHICITEH TE2nW 2 03
SN T3 (Naya, in press). Bl S TIE, JER-E
SOVE ={ROEEFIC 38T B AT O pE HEEHH AT L <A
Mo TNV, Mg ch s 2 &, JHEWEC s
FAOEFHEIZSIE DM T D2 L, a7DFEHND
DOHFERTDHZ D, Z ORI TH AR OPEH N E
JPARIR L e D FIREME B .

5 F&H

P =28 o R B W CHREI L e A — v a T
A=V 7 (GS-HKN-1) X, ZOEMIZHESE, TAL
MPH 13 D=y MRy ENT F4X). K EHO
2=y PR IEFATOMY, ZOTFMO=y 12X
BHERFEREIrOMEBEELOND. TR LY
TR =y 1~ 11 IFFEFHHRTHY, Tt )
MR LD BN A LN, 20 b=y N1, 3,
5, 6, 11 (%, e - YRS D HERED- 4 2 iz ko C
ElRIhi-tEZzoN5. BEDOE Z A, kgLt
D=y b OHEREERICHOWTIE, ERERET D
HEREM DGO DLW hikam N ¥ LV, TEiea
BENO2=y F 2~50 LEORE T MISLT ~ 21 12
KL SNDATREMEN B D, Ak, i HUE SN E <k 1l
RS2 8 e, GS-HKN-1 a7 D F o= | L YFPE
RN AR AT —Y Oxttb D, BFEOR—Y 7
a7 EOMEXHIZ L T, 2=y FOMT A~
T T 5 TETHD.

Bt R—U U HRAEICER LT, LM ESOHHES,
BRI NS, ZE M TR BRI D pR 3K PERR IC 2 K e (8
HER S THW, R—U  ZEEE, FRBisk
D ko TEM Sz, a7 OEREE E ERLA O
TR T — MMER TR HUE T A TR M O B E - K
(T ATREW Iz, B ORI ST - T, H
G WA TR D KIFE = Kd SAER T % ZHURTE
W27 27U ZEg A vz, BLE D T 2 TR <
FLETFES
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A= TEmAamERY ALz CNS TR=oH GREHR)

CNS elemental analyses using a sediment core obtained from the southwestern
Nishimikawa Plain, central Japan

tmtﬁi 1*

- FTER AR 1

Yuki Ota'” and Tomoya Abe*

Abstract: Using a sediment core GS-HKN-1 collected from Aburagafuchi Lowland, southwestern part
of the Nishimikawa Plain, we performed geochemical dataset of total organic carbon (TOC), total nitro-
gen (TN), and total sulfur (TS) contents, C/N and C/S ratios. Based on the dataset, the observed long-
term changes were divided into seven stages. TOC values were positively correlated with TN contents
(r =0.79) and C/N ratios (r = 0.85), but less correlation between TOC and TS contents was observed in
a sediment core GS-HKN-1. Higher C/N and C/S ratios and TS contents were found in the Layer 3 and
6 sediments. High amplitudes of C/N (5-50) and C/S ratios (0—60) indicate the dataset of CNS element
compositions of a sediment core GS-HKN-1 may provide a geological constraint on the relative sea-lev-

el changes in the Nishimikawa plain.

Keywords: Nishimikawa Plain, CNS elemental analysis, sea-level change

2 F

= R S A 5 7 5 e B 11 0 -
RHIZ B W CHEIE S, #EtERE 80 m oA —/L a7 ik
Bt (GS-HKN-1) # HWWT, &Fm#E (TOC), &%
# (TN), 2&Hig (TS) OEfA&E (Wit%) ZHE L.
NG OREREKLTCIN, C/Stt’%o“b\f, Hefi =
7 GS-HKN-1 1 T2 7 S OHEREE 1T bz, R—
Y27 a7 GS-HKN-1 » TOC G A &IZ TN G A& (r=
0.79) LU'CIN lbEGR<FHRIL Tz (r=0.85). —F
¢, TOC & & & TS &7 & M B file 7o FH BE B AR 1
W ohngnoi=. E7z, CINLIX5 225 50 D CTAHE)
LTHY,CISEEE 0005 60 DRI TR E S ZH LT =,
IRHDZ EME, GS-HKN-1 =2 7 > CNS JEHEM K D
KL, EITHAK —VEKE OHERIBRBE A & ) L T
WD REEMER B 5.

1. [ZC&HIZ

PERHEMTR A EFTHERER S B ¥ — T, F
AR 20 FRFE/ S, HESERE TR RO HUE - TE T AR A
FEDTEY, T0OIb0VTT—~Tho NEEIR

B O—BE LT, R 29 D L FEE -

SIER R ARG L LA — U v 7B O IUE - iR
ProEiidz £ L T\ d. AREETIE, =5

RIS H T 279 = FE MOy 2 7 2 v

AR, B, MEGAROWEIZHOVWT, £O
/R 1A R
2. MFRHMIFOMT - BEE

TE SRR, HORAN R IR AR, PRSI
RS ST LT, WA 20 km, % 544 40 km ok
LR — B OB P Ch S (51K a). H
WL, KRN AL & B I [ 5o T & (24
BB, THET, T8ROI o O
%@%ﬁ,ﬁw9y7§ﬂ@%ﬁ,%ﬁ%@%ﬁag

| EBROHIEEL 6 FICKS Shis (ITEIE,
1962 ; #F1L, 1994). HZME i ﬁiz@ﬁ#ﬁ{%ﬁﬁi@tﬁ*
6T B IR T, THEO AR, FREE, i,
B O MRS C b 5 SAFE (BB, %R E (5
B, B (PR, A (SRR o4
B OB, B OH R AR B e B Ak S 7
MR (WAEISHD) Ty Stz (BTHEIED, 1962).
SRBOS b, BiEE (PR 3, FFOMEEL

AL, B T X, EHE A

SARfEENTWA (ATH, 1962; #%111,1994) . 1higEmE (ph
FEIRHL) 1%, BrmoBRTAnWvIcom L TnWD. Bl

TEDORVEN OVEE L, T HPIAOWERE I LV RAE
HINOALE Z RN T Wb D2 N TEIICAHT B A2
DTHS.

AR (1994) 1%, VE={EERICIT T L 2 RO HERY

*Correspondence
1 PERERANR A IIERT WER AR A # —
and Geoinformation)

H LA PR

ZEH0FH (AIST, Geological Survey of Japan, Research Institute of Geology
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LK W= OBERIEEK (a) K TONGS-HKN-1 =2 7 o4 HIAzE (b). FEEss (2019) ORI L TIERL.

EIRWTE OALEIE, S RIEE (2018) (2H5<.
Elevation map of the Nishimikawa Plain (a) and drilling site of GS-HKN-1 core (b). These figures were made by

editing the figure in Abe et al. (2019). Location of Takahama Fault was referred to Imaizumi et al. (2018).

IR HEFE L T D72, M -0ug IR IR O HER) D
HA D, WRKELRBICZ & B L7 REEA ) &
EBRERTDHIENTED LR L TN D.

3. EMEAIE

RV 7 a7 (GSHKN-D) 13, 5 i il T
BT OOMIHL (GRS« 34°53'27.4", % : 137°1'27.8", fLH
FEE 138 m) T, 201842 H 14 H~3 H 19 HIZ»
CHREE 80m £ CTHEHI SN 7- (55 11X b) . HREIHSE,
o K HE O B L Cds D, v — BN A
&7 m~10 m OWfrBE miE CGEVERD 2307 L, AUl
WAERARN DAL B FE VE 7 S TN .

A=V 7ar7ix, va—2Y)—XRRK—-V 7Tkt
HHiABY 77 —CHEI S, 227 OIS IURIE
A= _EEY T T— (XTI Nrar7Fa—7)
L—EEY T T — W R = T 65 mm T
HD. BELEZa7#RBHE, ERETUYASY—F70T
a7y A — AW TCREEI L, P oo R e fE A R
e BERE T . 27 ieak oL E
(2019) (ZFET .

GS-HKN-1 =2 7 2> b W B HERW BT 7 U
7 Lizit 43 Eic >\, 2AHKRE (ToC), &%

# (TN), 2 (TS) oG H= (wi%) ZHEIE L.
AT L 72 2Rk A W R C 48 R DA L ST 4%,
A UHSTHoMmBELEEL L. 20%, Agila
T T RREL 2K 20 mg MR L, 1 mol/L Mgk & 4k
W Z, 65°C THiM:SH 7~ . HEERALE XHUE O a2
IEFEAFETHRYIR LT, 0%, SnflarFTHicdmi
72. TOC, TN, TS EHZEOWEIZIE, MEREREGE
v &2 —F A @ Thermo Scientific #18 CHNS 135 45 #7 2
{& Flash 2000 Zf# /] L7=. 5 [E DY &K LAIEIZHES W
THE SN EERZE (o) 2T LE LT . TOC,
TN, TS ORIEREFEIT 1% R ThH -7z,

4. DHHER

GS-HKN-1 == 7 % CIN, TS& A & & ' CIN, CIS kb
WZHASNT, Fihs, 2=y F1~T7IRGLE (8
2 X)) . FEROFEITFELRICE LD TS, F2=y
ORGSR E R T

41 1=v b1 (FE:652m~724m)

TOC &4 5813 0.5 ~ 1.3 wt.% (ave. = 0.8 wt.%, o=04
Wt.%) %R L7-. TN & A #13.0.02 ~ 0.04 wt.% (ave. = 0.03
wt.%, 6 = 0.008 wt.%) %< L7=. TS &A% 0.02~ 0.09
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Denth (m)
HEFEY) 2 7 GS-HKN-1 OF#5c# (TOC (@), TN (b), TS (c))
GHEKOCINI d), CISI (e) DFET T 711
Depth series profiles of organic elements (C/N, TS), C/N and C/S in
core GS-HKN-1. (a) TOC, (b) TN, (c) TS, (d) C/N, (e) C/S. TOC: total
organic carbon, TN: total nitrogen, TS: total sulfur, C/N: C/N ratio,

wt.% (ave. = 0.04 wt.%, o = 0.03 wt.%) &K1
ExzrL, EFICHEMT2MHAmERsL7z. Cf
NEETE15.8~39.2 (ave. =29.8,6=10.6) TH Y ,
CIS Hi% 5.7 ~52.2 (ave. = 29.2, o=19.1) »
WMEER LT, 200 idEnEh EJ IS
DI MM AR LT

42 1=v b2 (GRE:448m~625m)

TOC & A & 13 01 ~ 0.6 wt.% (ave. = 0.3
wt.%, =02 wt.%) &KW EZR L7 TN,
TS & A & 1% 0.02 ~ 0.04 wt.% (ave. = 0.03
Wt.%, o =0.01 wt.%) & 0.55 ~ 9.04 wt.% (ave.
=0.37 wt.%, =023 wt.%) Z>~L, LT
DI B Z R LT, CIN LI EWEZ R L,
537025 16.7 ORI CEB) L7z (ave. = 11.3, ¢ =
39). CISkb EMMWEEZ-RL, 077205 3.1
DRI TEE) L7~ (ave. = 1.3, 6=0.93).

43 1=y 3 (GRE :416m~426m)

TOC & A # (ave. = 1.8 wt.%, o = 0.9 wt.%)
& CIN Lt (ave. = 32.2, o =14.5) ZFNZhE
VMEZR L=, TN &F & (ave. = 0.06 wt.%, ©
=0.01wt%) & TS &H & (ave. =126 wt.%, ©
=0.04wt%) b FE7zmWMEZ R L7z, CIS
Fa=y F2LIFERLC LD REZRLE
(ave. =14, 6=0.7).

44 2=y k4 GRE :355m~ 40.6m)

TOC & TN &H ED B2 E L - A8 H
.54, TOC & 45 13 0.3 ~ 0.5 wt.% (ave. = 0.4
wt.%, o=0.1 wt%) Z-~rL, TN &4 &% 0.02
~ 0.04 Wt.% (ave. = 0.03 Wt.%, o = 0.01 wt.%)
ZRLTe, —HTTSEAEOEREILIRE
<, 0.04 ~ 1.40 wt.% (ave. = 0.89 wt.%, o =0.59
wt.%) Z 7~ L72. C/N Ltk (ave. =14.9, ¢ =0.9)
K ONCIS H (ave. = 2.9, 6=5.1) IZZNTHIL
VMEZ R LT

45 a31=w k5 (GFE :102m~295m)
teipE W EEE O TOC &4 f: (ave. = 0.3
wt.%, o =0.3 wt%) & TN & F & (ave. = 0.03
wt.%, o=0.01 wt.%) 2~ L72. F7EKWTS
&4 & (ave. = 0.04 wt.%, o= 0.09 wt.%) 23N
Ml &+ 7z. CIN I (ave. = 155, 6 =7.0) K O
CIS kb (ave. =158, 6=92) IZZ+NFNEWN
BERL, FLEIMBELRE N7,
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Table 1 CNS elemental analysis results for sediment core GS-HKN-1 collected from Nishimikawa Plain.

Core depth (m) TN (Wt.%) TS (Wt%)  TOC (wt.%) TOC/TN TOC/TS
55 0.02 0.11 0.20 12.9 1.8
6.4 0.01 0.11 0.20 142 1.9
75 0.01 0.14 0.05 7.9 0.4
85 0.05 1.22 1.90 45.2 16
8.8 0.02 0.55 0.95 413 17
10.2 0.01 0.30 0.18 18.7 06
10.7 0.01 0.25 0.09 78 0.4
11.1 0.01 0.04 0.08 8.2 2.4
11.7 0.03 0.06 0.78 26.9 133
12.8 0.02 0.01 0.08 5.2 10.9

13.75 0.03 0.02 0.21 8.6 9.0
14.72 0.03 0.02 0.22 9.9 11.4
15.15 0.02 0.01 0.21 135 18.8
15.4 0.02 0.01 0.26 16.0 27.2
20.82 0.04 0.18 0.68 20.1 3.7
21.15 0.03 0.06 0.22 104 3.9
23.17 0.02 0.01 0.36 18.0 26.6
24.2 0.01 0.01 0.09 9.9 126
26.11 0.04 0.06 0.97 27.0 155
27.87 0.02 0.01 0.26 12.4 25.7
28.87 0.03 0.03 0.74 26.0 245
29.4 0.02 0.01 0.19 13.0 18.0
355 0.03 111 0.47 15.9 0.4
36.57 0.04 1.40 0.55 155 0.4
37.9 0.03 1.00 0.32 14.1 03
405 0.04 0.04 0.44 141 10.6
41.6 0.07 1.30 1.85 32.7 1.4
42.55 0.06 1.23 0.88 175 0.7
43.25 0.07 1.26 2.60 46.4 2.1
44.8 0.03 0.11 0.13 5.3 12
45.35 0.02 0.04 0.14 8.6 3.1
49.3 0.04 0.50 0.55 16.7 11
51.48 0.03 0.48 0.49 15.4 1.0
53.2 0.04 053 0.41 122 08
57.57 0.04 053 0.39 11.8 0.7
59.85 0.04 0.65 0.45 12.0 0.7
62.45 0.04 0.55 0.45 132 08
65.25 0.04 0.09 0.52 15.8 5.7
67.05 0.03 0.06 0.84 32.6 133
69.85 0.02 0.02 0.49 27.4 26.9
70.75 0.03 0.03 1.04 36.6 32.3
72.33 0.04 0.02 1.30 39.2 52.2
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%3 HefEM = 7 GS-HKN-1 © TOC & m & TN A (), CIN I (b), TS A& (¢), KUCIS tt (d) DBEfRIX.

Fig. 3

Cross plots of TOC and TN contents (a), TOC contents and C/N ratios (b), TOC and TS contents (c), and TOC contents and

C/S ratios (b) of core GS-HKN-1. r = Pearson’s correlation coefficient and P = p-value.

46 1=v k6 (RE:85m~102m)

TOCEHA & ETNE A EIXZh T EJFICmn - THY
JMLTHY, TOCEHAEIL0.9~1.9 wt.% (ave. = 1.4 wt.%
, 6=0.7 wt.%) 7L, TNG A &130.02~0.05 wt.%
(ave. = 0.04 wt.%, o =0.01 wt.%) Z<xL7=. TSHAH&E
b ET EHITmpo THINT 2@ AR L, 0.54~1.22
wt.% (ave. = 0.89 wt.%, o =0.48 wt.%) Z <~ L7=. C/NL:
JEEVME (ave. = 433, 6 =2.7) & L7223, CISELIZIR
VM (ave. = 1.64, 6=0.13) Z/RL7=.

47 1=y +7 GRE :55m~85m)

K\ TOC, TN & H AN A, TOC &4 &1 0.1
~ 0.2 Wt.% (ave. = 0.2 Wt.%, o =0.08 wt.%) T v, TN
& A 13 0.01 ~ 0.02 wt.% (ave. = 0.01 wt.%, o = 0.004
Wt.%) T 7=. TS &4 131 0.10 ~ 0.14 wt.% (ave. = 0.12

wt.%, o =0.02 wt.%) &\ O IRVMEE R L7z, CIN Fhix
7.9~ 142 (ave. =11.7, 6=3.3) &5k L7=. CIS Hidn7e
VKU (ave. = 1.37, 6=0.87) &R L7-.

5 B=ATEHICHITHBBKELEDODETICHNT S
CNS tHEm N A At

HERE ) o> TOC &4 BiE, HERPBATIZE T 5 480
R AEFES RO B ORARIZ L > TELT D
(Lamb et al., 2006). HE¥H 7 7 > 7 b okt @ S h
HoRO AT RN D IRE BRI EHT L0, H
FEM D CIN FLIL 72 5 A B L IR O FR K 70 75 55 D FF
A S CTE 2. — ke, e RSP E kD
LRI, V=Rt ln— R CHET B E O RE
GHEBELERWEREAREL V) F#EDL, 120 ko Cl



KA

N k%753 (Lamb et al., 2006). C3 & dfEiy L 12
DA AT A, CAREAMEMITI0 2R D&V EL
Y. =T, WHEREESS N T U TS LRI B
HRT2EVWERGTHEREAT L. 20D, BEK
V77U 7@ CIN Hl 10 LU T OV Ml £ 773 (Lamb
etal, 2006). Z AL 5 OFFEAY 72 CIN FRIZESWT, »
OO FATHFFE TIFHERI 1 D CIN Loz H v THigK
VERBN M O METER 7T 7 N > b AR ) O FH kit
MBS oE 2 LT 5 (Mackie et al., 2005;
Lamb et al., 2006; Zhan et al., 2012) .

[ BR 7K H C D it e 35 e 1 X HERT ) — KR S CE = %
i e e & LCTaIHL TV 5 (Berner and Raiswell,
1984) . filgi® eI T HERS ) T D AR IR 3R Doy A 5] & i
L, fERELTHEAFHS #R T % (Berner, 1984).
FERK S A7z H S IR o8k L S35 Z & T, &
WA FA4 & (FeSy) 72 &Mt A TR T 5.

W7 SR B O Sk O ARG N B 22 ET T,
HERE T D FeS, DTEAUT A IR F OdFGE S L < 1XH
Bk T ORREE A A L EEEICHIFE D (Berner, 1984).
FERE LT, TSEHEZKOCS ITHHEY T DA
TA MO F R OZE DR & 7p o 7o HEF BB D HE
EDTZ, I FEECOR AR, BEER WAL K TR
JE L &4 T & 7= (e.q., Berner and Raiswell, 1984;
Sampei et al., 1997; Rosenbauer et al., 2009; Ratnayake et
al., 2017). /~A T A RO A HIRT 2 BREEER ) 5,
W DM DORFSE T CIS b &2 HERGERBEIZ d5 1T 2 K E 2
7oAy IR BN A & U C & 72 (Rosenbauer et al., 2009;
Ratnayake et al., 2017). #/KEREE Ti, FHIBEK T ORiRL
AT PN, N T A MIIFEAERR SR
VLR E LT, HEREH IR TS B ER OE
VN CIS teA 3 (Berner, 1984). ME/KBBEETIE, K
FICZBOREEA A Bt Enb72®, X174 b
DIGRATHERE D T DA BEIRFE I L > THIRS WD, 6
FRIE TR XA R DR Z D720, R
KPEDHEFEMI L@ TS B B L MEW CIS e A fF 35
(Berner, 1984) .

GS-HKN-1 =27 D TOC A &IZTN &A% (r=0.79)
JeOVCIN bE &5 < FHBA L T/ (r=0.85) (53X a,
b). ZoZ&inb, TOCEHHEDEBIFICIHEAERS
koA &L A L T D &b
%. CINHIZ5/5 50 D TEBHL TWDZ &b,
PR BEDRIM R R AT 5 & 5 U BRI A H)
ERMLTWDAREER®H L. £72, TOCEHHEL TS
G EROCIS ORI MHBEARRIT R oo
72 (83K, d). £/, CISEHL 025 60 DETK
ELEHLTNDLZ D, GS-HKN-1 =27 @ CNS &
AR OEBE, FITHWAK — K OHERT B2 B %
KL CWDAREMEN S 5. 5%, BRESBILARHE,

* BTEB AR R

HERFENRR L LT 52 LT, I FHICBITD
W KHEL B O CIcZS> L b s,

6. F&ED

TR UL, R0 IR P =300 R P TR S A7z
A=V 27 a7 (GS-HKN-1) (25T CNS eENH
ke L. FOREE, VSRS B T 2 E O
RMEEE OHEEIZBIT 5, HERMW T D CNS JTHRAMA D
KTy VRRENTZ. 5%, A7 OHRENRN
B S i, HEREOMIb A BEE 72 EIo DS < HEREER
BEOHERRE L 5 2 LT, AT 53
TRMERERBE OB E AT U, R 7R K YE AL B0
B2 e T LA REERS 5.

BE RV A LT, LT ESCHMES,
BHRATINS, TR BREE D R K ERR 12 % K72 58
HuEX o> CHEHW=., R—1U o Z71EEIE, FRpisstk
S Lo TEMINT. R—Y 7 a7 ® CNS T
IZOWTIE, HUEFRIFEMMA o R g fLIE L, §5R
EiE L, HAS TR, BASTFREZIILD, <0k
MEDO TN LLEDO T 2 12T < TG
LEFET.

X

FESARSR - s 4L (2018) VP = (R FEF R P I 381
D EiEEEIR O HUE (PER) . Rk 29 4R
IR OHE - E W g TR A e IS, TR
BT HE R AR A v ¥ —3# i, no. 76, 29-
44,

BB AR TS 4L ACBL (2019) V8 =3RT P g P D,
W R T 2R — U 7 Fid. PRk 30 4R
IR OHE - TEWTE TR AN eI, ERE BT
IR R ARG ¥ — iR, no. 79, 71-
86.

Berner, R. A. (1984) Sedimentary pyrite formation: An up-
date. Geochimt Cosmochim Acta, 48, 605-615.

Berner, R. A, Raiswell, R. (1984) C/S method for distinguish-
ing freshwater from marine sedimentary rocks. Geology,
12, 365-368.

AR - HNGEM - 2 iz - H & (2018) IE
Wrgsei T o 2~y 7 i, BRI RS,
154p.

Lamb, A. L, Wilson, G. P, Leng, M. J. (2006) A review of
coastal palae- oclimate and relative sea-level recon-
structions using d13C and C/N ratios in organic materi-
al. Earth-Science Reviews, 75, 29-57.



W R0 R P HER ) 22 TV 7 CNS Josi ot G

BTHE H - KEBT - BPEE - ge (1962) KAiE
JITF piisko i RS s s, B 5T, 35, 505-524.

Mackie, E. A. V., Leng, M. ], Lloyd, J. M., et al (2005) Bulk
organic d13C and C/N ratios as palaeosalinity indicators
within a Scottish isolation basin. J. Quat. Sci., 20, 303-
312.

VP NAE - INAEIRRAC - KA RREE « AR « )& 2] -
KE B2 20 (2011) 2o 22T oo i T HivES.
W MERE, 117, 79-94.

ARILIERE (1994) V8 = FHF,  ZEIEE OHERE I & LK
YRy, HPELSAETGR, 67A, 723-744.

Ratnayake, A.S., Sampei, Y., Ratnayake, N.P., Roser, B.P.
(2017) Middle to late Holocene environmental changes
in the depositional system of the tropical brackish Bol-
goda Lake, coastal southwest Sri Lanka. Palaeogeogr
Palaeoclimatol Palaeoecol, 465, 122-137.

Rosenbauer, R. J., Swarzenski, P.W., Kendall, C., Orem, W.H.,
Hostettler, F. D., Rollog, M. E. (2009) A carbon, nitro-
gen, and sulfur elemental and isotopic study in dated
sediment cores from the Louisiana Shelf. Geo. Mar. lett.,
29, 415-429.

Sampei, Y., Matsumoto, E., Kamei, T., Tokuoka, T. (1997)
Sulfur and organic carbon relationship in sediments
from coastal brackish lakes in the Shimane peninsula
district, southwest Japan. Geochem J, 31, 245-262.

Zhan, Q., Wang, Z., Xie, Y., Xie, J., He, Z. (2012) Assessing
C/N and 613C as indicators of Holocene sea level and
freshwater discharge changes in the subaqueous Yang-
tze delta, China. Holocene, 22, 697-704.






e
-

5
=
o
&) b/
D>

> 2 — R No.79, Sk 30 4R HE IR o> i

ZERREMRAMICHE TS5

H - R E T AT R

p.95-106, 2019

EORA—1 VURE GERER)

Preliminary report of coring survey on Quaternary sediments in southern part of
Suzuka City, Mie Prefecture, central Japan

ERERE -

KEEF -5 27

Yoshiki Sato"", Kiyohide Mizuno® and Rei Nakashima*

Abstract: We conducted coring survey on Quaternary sediments including Holocene and late Pleisto-
cene terraces at two sites, GS-SZK-1 and 2, in southern part of Suzuka City, Mie Prefecture, located in
northern part of Ise Plain. Obtained core sediments were analyzed on sedimentary facies, diatom fossil
assemblages, and tephra layers. Based on their depositional ages and environments, GS-SZK-1 and 2
cores are divided into 6 and 7 sedimentary units respectively. These sedimentary units are recognized
at borehole data around coring sites. Diatom and pollen fossil assemblages suggest possibility that Unit
1-4 and 2-6 are marine sediments, tidal flat and beach deposits, during the MIS 5. These sedimentary
units have approximately 11 m to 12 m vertical displacement. This suggest possibility that Suzuka-oki
Fault distributes inland area of the study area. Average vertical slip rate is estimated to be 0.09 m/kyr-0.10

m/kyr.

Keywords: Suzuka-oki fault, Ise Plain, Quaternary, pollen fossil, diatom fossil

2 F

EHIE I BT R oD R AL KA E T S e R T S s
W, FF2 8T (GS-SZK-1, 2) THR—V v JHafH4A
ML, BRELE, R ba ot KILKSHT 21T -
Jo. Fiz, BEFEAR—V o 7ERE 2 7B O T R
WIS THIE A5 Lz, T OfER, GS-SZK-2 =27
D= b 2-6 (T MIS5 D ¥ A% JE 12 5 b S L% AT fg
PERNENZ ERH SN o72. 72, GS-SZK-1 =7
D=y h1-41%, EMIZATRRBDOLNDIEND,
MIS5 HIDYERE ISk HE S AL 5 ATRB DS R S LS. 1
=y F2AWTR S MISS HloWERE CTH 5 &5
LoaTMTAmEEICHIIm~12mOERNEL S,

ZOZ &I, EEMETE S EICER LTERY, K
JE & AL S E IR A R RIS WHER L = > B8

MIS5e #ilfifpllE T 2 LIRET D &, mEZENLIRE
FINZF T 2 RN EE 133333 £ % 0.09 m/kyr ~ 0.10
m/ikyr & RAESD Hivd.

1 [FL®I

AWET WpERoME - EERE) Yoy
cDSH, T TF—< DEBHROMERA] & L THE
M U7z T =EIRS TR T 2BNRA—Y 7
) IZOWVWTOTEIEREFTHDOTHS.

= T UG T R A T YR AL 5 oD T A T

IHOWTIE, Tk TEEHIE SR BT,
WMOFWIEER EDORENEBSNTND B2
SEIFUE A, 1972 K - &I, 1984 ; 7T W g o 78 2=
1991 ; SAiiZAy, 2000 ; #iE %Ay, 2002 ; HH - 4%,
2002 ; gnAIE Ay, 2010 5 [EATIE 2y, 2013 5 4 SR IE 0,
2018 72 &) . Z oM I, REIC R — U0 A TR Y
A OO VO H T KT & AR B | L s R Y R (4 RE
73, 2018 @ TRAFRVE SWrfE 4y ) (AR Y) Adbimo> T BT
JBENDAHLTED, SRHMIE kg o+ 5
(55 1 IX]; HhFE AP JUHEHEAHS, 2005a, 2005b). F7z,
WERZ ISR K OV A 1 — BT E S A 5 (BB
11 ; HED, 2000 ; HZEFRASHFZEHEME A S, 2005c,
2005d ; f#TiEA>, 2013).

S0 H BEEMEE IOV T, FEIEA (1972)
oV FARZEFF KBS (1995), “EUiEAs (2000), [HAS
Fh (2013) N HF WA R 2 SICESEHE ML —
ZRVEIE AR LTS, FJF (1972) S5 JRE 1T
K%ﬁ*%@ﬁ@fﬁ%%@@%@&bf,%ﬁﬁm
JEERBE L. 0%, B EERZTKELR (1995) <
FAPIEDY (2000) (XIS N THVE 2 SRR E A
R—V U VIR EN L, SR IMPITE gL N TR
U, AbVE — R EF ISR OV C Y B s
DRI L, WilEOILR 23K 20 km (IZ3#ET 2 AHE
PEER LT, F£70, FRBEEFBREND, HEMOEA
Wilrig T D AREME N m W & L CAIE A, 2000) .
SHEE R ITIE OB CIEVERD) (XSRS HIl 2 52 1

*Correspondence
1 PERERANR A IIERT WER AR A # —
and Geoinformation)

H LA PR

ZEH0FH (AIST, Geological Survey of Japan, Research Institute of Geology
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w51
(2015) #fifimsf L CTHERK.
Fig. 1

REG IS SE D OO MU 53 AT R OV — U o ZRA R O, U PE R &
B R0 T i P T ALE R D EE il R O RMERE I TR AT E A (2013) (2 EES <
Geological distribution around the study area and location of coring sites. Geological map is modified from GSJ, AIST (2015).

ATV R AR A v & —

Location of flexure and anticline southwest off the Suzuka-oki fault are based on Okamura et al. (2013).

THEY, EFRICOVWTEEEICERN S D Al REMENR
RENTWD CEIIEN, 2000). e A £ A 72 Higg i
FEUREE 272 DI, $nREITWTIE O - 25 (0 E EEAS 0.2 m/
kyr ~ 0.4 mikyr & RS BT 5 CailfiEn>, 2000) .
A FFIED> (2013) V1 LFEME OIS Fil CE R R A 2 FEHi L,
SHEE PP IET B O R 7 E T C R T AN AR B =
EMOEIEN S LICHEMICEE T2 REERH D 2 &
L7z,

Z DL D TR E O E LI EIZ DWW TR D
NETEIOECMLNEEINLTWD. —F, WilE
FPEIEROMIETIET — 4 BN R e LTEY, FL—
ADEHAENZ DN TH BRI e S TnZe . %)
S HIE T2 — DU 1 TR A & AT D] L R T e A R
e DBEAICLHIZ->TEBY, BIKOWE kL —%
WZDWTIEIFEE I L0 RN > Tnd. B2,
EARIE A (2010) OHEJEE - KEF (2018) (XEnEETHE T
JED OARAL By Bt faad T8 AL I — v A2 M o b L— A

FRELTWD. F£7=, WHEIEH (2002) LK IEN
(2009) (37 (L AL B AL AL — mE R PE A T O F W b
L—RZRLTWD (GF 1K), EnBEE O FE it R
ORI IZ DV TIE, #E — U H AT H oA 51 1L
i BRI A G O Sy AT OB A O VG AR I, TEEE A
AT 57 DICHLEETHD.

O XD et G IR 3 1 D IEAETE T B B R AR
EHSEZ, SBETEmA RS LT, SEMEE O™
PIERE T LR —Y v 7 ardeioa 7
fEMT 24T O & &b, BEfFR—U v &R E O ekt
ATV, SRR TRITIE Ok & TR ED IS DU TR ET
L.

2. H &%

AR TR D 2 M (GS-SZK-1, 2 =2 77) 12\
T, A—ar - Rm—U o TRERE L ER L (5



—EIREREE TS 31T D HIURAR— U 73 (EH)

BLR KK & S 2 FEAREMT 7 I3 O iR, TR B O TR, R b aRE
AitZ 100% & Liz. FeO* [Ifa Fe i’ FeO & LT, F7- Fe,0* I3ik Fe & Fe,0, & L CEMHE L7~ g% /Rd
BEFT 7 7 OB &)1 - H9 (1991), Kimura et al.(2015) K& OVKEF (FME) 12HS<.

Table 1 Refractive index, major and minor element compositional data of glass shards taken from core samples and correlative tephra
samples. Values are expressed so that total is 100 %. FeO* or Fe,O,* means total Fe as FeO or Fe,O;. Values of all known
tephras are based on Yoshikawa and Inouchi(1991), Kimura et al.(2015) and Mizuno (private communication).

PP — KiliH 5 2 DAL
B OREE =
777 LA (% HRRHERL ;
777 gmes | #7R0) | sEEE AR 0 | WEAEApom) o
Si0, TiO, AlLO; Fe,O* FeO* MnO MgO CaO Na,O KO &% [Ba La Y Sr Sc V
GS-SZK-1 EDX+ 7o
AT 3.73-3.75m 1.498-1.500 LA-ICP-MS 78.36 0.14 1215 1.23 0.07 0.12 1.14 336 345 100 [508 26 23 73 8 2 AHRE
EEME BTI0 | 1.498-1.501 | LAICP-MS| 77.83 0.14 1243 126 004 013 101 396 3.17 99.97 |488 23 23 69 7 2 Ein”u}i?a(ll(gzgolfs.)
GS-SZK-1 EDX+
AL o a7 1500-1502| | ,S 00" c | 7811 0.27 1160 127 006 018 120 259 472 100 770 16 34 67 6 9 FHR
GS-SZK-2 EDX+
2.68m 1.501-1.502 LA-ICP-MS 78.31 0.24 1151 124 0.08 0.16 1.17 262 4.67 100 732 15 32 65 7 8 AHZE
B HkOET -
RAEFF(BE.499*) 1.501-1.502 IC?:ES+ 0.23 11.05 144 0.03 0.17 153 222 445 702 13 23 80 3 10 *xé§$§2€\59)77)
1. a7 i3 B ksttic k> T, EiZidr—  (ICP-AES) &JRFUOLIHTE (AAS) IZX - Tk b

) —RXAR—=V 7 TIET, MM biARY 7
T —xHWTHHEI &, SRATR X GS-SZK-1 2% 24.75
m (22 ~23m(I#EHMY ), GS-SZK-2 783412 m (29 ~
BMITZHEMY) THD. KA A O E R K L
AAEEIE GPS IR X v k-, Hohi- a7 #lkHT
PERBAECHEIL, KR, @, SAWR L OB,
a7 GEERY, X REERE 2TV, Mbm o,
KRBT B OB e SR (MC) ARAIIE A o3
YV T o7, Fiz, EIC10 em g @GR
(KONICA MINOLTA #4 SPAD-503) (= 1 % @il (L*,
b*) #17-7=.

a7 BERIRL72F 19 3UEHZ oW T, B b AE4E
OEZEIT o7, B HK 1 mg &4y He LA K 20
2 CHRIBIR 2 VERL LTz, IR & 6 B E L 722 B IRE
e NN—=FFAZHETFL, Ay N7 L— b ECREE
SHEL, T—T v A (FeHig) %R CH
AL, BEBEHAT A 75 2AEER LT, P mmses
TC 1,000 (5 OERCTHREI L, EERMLA OEHIRILIZD
WTHEE L7z, F72, Wi 7 EEHIZEE D iz KL
T APRRERB R OKLIKABIZ DWW T, MAIOT (i
M S %, 1995, JIEREEE £0.001) A AHWTAKIL
AT ARA 30 IR DT R LZAE L. EHIT, K
77 Z A D TS C B AT Mo OV & ot B R 53 T
RSB IR E L, TR Eh e x v X —5
BB X~ 2 a7 F74%— (EDX), L —%—7
T — 3 U ICPEESHER (LAIICP-MS ; HiE,
2017) ZHWVWTHIE SN2, SRE o flER 1 30% 15
Wi FFEET, HLECEFTOPYEEZ R L. b,
ez e BB R O KILKE D KL AT T A D
{BH3HHE, —2E~T VT AT 7 7 RREc o &
KHEHLZZbDOTHY, FEMET T XA~ oHTE

a*

Nz, F DN FIE L K E OFEMIL, Tamura et al. (2008)
WRENTWNAS.

£, BER—Y a7y (SSU-227) 265
L7z 4FBHZ DWW, B b A o & 8 - — T =
ARSI L7, WrZBL T O FIETHEME L 7-.
FTRE 209 2FEL, ERIZCEZD LT LADERE
7 ALK FERIZ KL DI, KBIEH Y T AT XD ERE
FROFRZE, 0.25 mm ORI &L AR, Fig (RAbIi,
teE22) Tk EEMDEE, T o AWKFEERIC K D8k
WEOKRE, T MY A (EKENE 9 BER 1 DR
B IR K D HPEE TR O e — 2D RELT
W, B ERE L. RiEE 7YY UTEHALTY
LT — NEAER L, 400 {0t BaMsEs BT 5
T RTCOEIZHOWTCRFE « 3H& L7=. [REIL Erdman
(1952, 1957) <° Faegri and Iversen (1989), B& (1973),
AL (1980) 72 & B LT,

IHIC, WTHEOSAIEZI LN T 5720,
#1305 RDOEFAR—V 7 ERENREL, A—U 7
FEIRKIfRHT > A7 & ORFS, 2011) % W CRENT 24T -
7o, BEEAR—V o RSt oNERIE, ZHERS 138 K,
ERRETHN 165 A, TARMIIEHMN 2 K THD.

3. B
1) GS-SZK-1

O TIXETILE AR OBHMA, ki 34° 500
15.4873", HUIR 136° 35 55.6934" THREI S (5 1[).
LOESIE305mTP. THhs, Aa7idit6 2=y
o End GE2HA).
1=y k11 GRE0.00m~ 2.70m)

B o=y MIWEIKOBEWAEIR U 0 vk~
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ki 2 R E L, &ENDEEOBESIEL5 mm~ 10
mm F2E, K20 mm TH D, HEE 2 m LLIEIEE 3 em
~5ecmpar 7Y —NyEgiey L NIRRT, &
IAEZATRyIRE D, BE245m ~ 270 m i
a7 JU—hrCThb.

IR o=y NEKSICay 7 ) — b EEhZ &b,
A=y NINANRELTHDLEEZDNDS. HHI
HUED 1 1990 HEAREE F it & L CRIH S hvTwn
22 e, B A DN TREEOM A, KOV
HERFOE L THD EHEEIND.

aA=w k12 GEE270m ~ 3.72m)
B &2k LTHEIKRET, KAV —T7 6852275
A~ T AR U Y O NE AR ~ R & =R

B : GS-SZK-2. IS OALEIEE 1 KSR
Geological columnar of GS-SZK-1, 2. A: GS-SZK-1 core, B: GS-SZK-2. Location of core sites are shown in Fig. 1.

LT A HREEE RO ONT, 2FICEILEZZT T
W5, =y Mg FESOEEEE 27 m ~ 3.0 m TiX, HkL
Wae L NEPRRIib~ & kLT 5. GEND
IR 2mm~5mmEET, gRKE3Im THDH. &
JE 349 m LURITCORIRE T, KKz B9 5 M.
MRHPRIIR T D O v M Bk Y, Bk kT 5 M6
mERT. L2 A Az O iE & et
R A=y MIEAPES AL ST D,
WIR DR A S CHERE L T2 MBI SEFRE Ch D L 135
ZAT< . EEI SR Ao TR & L TR &
NTWeZ b, REICHABEERRD NN L%
EBETHE, K= NTH (FRE 349 m LIE) A4
B O HERE Y, TRFE 3.49 m LLEE S F# G A b N7 C T
BotThirtEzLND.
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A=y k13 GEE3.72m ~ 551 m)

B A=y MIEEISBmmEERLELTETF2D
OH 7=y (1-3A, B) IZKGEND. 7=y
b 1-3A (JEEE3.72m~3.93m) |ZRET, FEicA U —
TR D TR A F 9D R ks A & AR &
OHEENOHER SIS, ENENDNEEIZ05cm ~ 25
ecmCThHDH. 7=y F1B8A L iD= |12
CITHBR R BB R RS S . IRFEEEE 3.88 m ~ 3.93
MILERE C, BROOMRIEL Y VIV LA D.
$7 = 1-3B (JEFE3.93m~551m) [THE T,

Continued.

TR T 0 ORI~ WUHRIAD & 2 VN 3 4 21K &
T 5. BERITEE 3.8 m LAY TIE 5 mm ~ 10 mm 2,
VEEE 38 m LIETIT lom ~2em BT, ke LTk
Fkifbd 2 EmER~Y. 75 A b s R—FE= b
Vo A% R— b OHERBEET D, FAOL=v |
1-4 L THESE S TR Ch 5.

KWWK : 7 2= F 1-3A P DOEEFE373m~3.75m
WITHBK % T D LR B, KU Z AR
Z<EAIND GE2RA) . KILT T ZADEHT#1%1.498
~1500 Thotz (F1FK). £/, KILHTADERK
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AR I, TiO, 23 0.14 %, FeO* (EDX TIlLi#A Fe
% FeO & LT, ICP-AES TI3# Fe # Fe,0, & L T&f
B) 231.23%, MgO 73 0.12 % & o9k <, K,0 73 3.45
% Thote (LK), KILUHTTADEITELALTHM
BAEIXEEWIE 2T CHEMRT 77 (AT @ BTH - 3
F, 2003) ICHHENTWS BTI0 7 7 7 0fE (51 -
H:PN, 1991 ; Kimura et al., 2015) ML TH 0 (&
13%), ZokiiH T AT AT (29.498 ~ 30.148 cal. ka
BP;Smithetal., 2013) & HEE S 41 5. R 3.73m ~ 3.75
m &< B OB HEN ST KIIT T AMF E A ETEH
LR End, ZOEHEN AT ORRIKEHETH D 6
PEDS R,

R A= P (W7 === b 1-3B) 1R
T E o HURI D ~ B DA S, 7T AR - AR —
Me<whU IR HR—-FDHEHBEBEETAHZ LMD,
OB 72 N HERE ) T 2 SRS D . RHI S o
VAR B BN IAL AT H L 2 BET D &,
A= MIMEALE LHEAUE CH D rTREME S @V, F
72, 7= b I-B3A XERIE 72 e 8 % & Te e B HERY
M DRER SND Z 0D, BB K% O LEO A
BEMEAURIBE NS, 7= K 1-3A T AT KK
EBrRDOOEND ZEE, FOY 7=y | 1-3B MK
MEEME CTHDL ETHEXETFFTD.

1=y k14 GRES551m~861m)

B : A=y MIKAFV =T @HHNTAH) —T 5
B BT AEIRD BRI 2 IR & 5. TR 5.58
m~ 5.60 m & ONERE 5.61 m ~ 5.66 m |2 |3 8518 (2 4L
I~ KIS BRAE S 5. TREE 5.4 m ~ 5.8 m (ZIX/EWiE
ENRBOOSND. £, EE63mfIT L EETIM~T5
M IR O LN D, HE 63 m~ 6.5 mT/E
TR EEND. A 7.27T m IZITFRK 3 cm R E7
TN LA, EEE 84 m LIETIZHAIEL DI
20, TR 843 m~ 849 m ITIX AR OREENRED
b5, FALO=v | 1-5 & OHEEFITRIAK T
BT D.

BibA  EE 843 m~849m D HEA ILERITRL
mm ~ 5 mm f2E O N L <, AFROLDITRD 5
nigmoio. v X% 7 a7 U (Veremolpa micra) 73FE
HL7e GE2XA).

HELER: &AL L TUEaORMERERE N, HE 6.2
m~63m, EE6Tm~68m, EE72m~73m,
RETTIm~78m, B 85m~8.6m, IFEEHRILAN
FEH LW (F2KA). HEE82m~83miTbTh
WCEER LA 2GR B, VRAk~E/KAFE 0> Thalassiosira
B AKAE D Eunotia B2YEO BTz (B2 X A).
IR A=y MIWME LY & FICAERT 2 Ak
AMENT 5 2 &, PUKSAEEROPE AT 5

nNHZ L&, AMEENRROOND T END, WRUET
bHrEBEZLND. DI, WIKO RO EHEFED
DRk SND Z L, RAZREMPIEET LI L, Mt
ZEZ D, RFDNERY (OB, 1989) ThHD
LHEESND.

a=w k15 GEE861m ~ 14.83m)

[BHE : A== MIWHEE T, WBEHDHVILHIVIE
% B3 DI B OMEIR U 0 HLR A ~ A1 & ks
W~HPIRD & D HJFN R EN D, TNENDEE
1L3cm~10cm T, EHMRI LT 5. BT AEER L <,
BRI 2mm~7mmBETHS. 2=y b EEOHE
9.0 m LLKIZEFNLRLME LS, WA Y — 7 IKE~F V) —
TEHEMATHDH. EEIOmMLUIETIEMHE (L*) KO b*
DIENRRKEL 72D, ZRE 50 Fit%, 15 ~ 25 Fitk &
5. MUK ORI ~ LRI 20 Bk B B HE T, — B
WOPATHER E TR ARSI N B ET . Thio=2
=v h1-6 L OHEEFIIFRTH 5.

EERIER : 2L L UEROMRFIRENEL, K89
m~9.0m, #FE94m~95m, EEF9.9m~100m
ITERERLA DB PE L7 (B2 A).

FERR . IRIR S B MR B A B R IVE A HERT I 0> O 1
MEINDZEnn, MIIHERM TH D EHEEIND.

2=y k16 (GEE 14.83m ~ 24.75m)

[BHE : R = MEEFE~FERT 2008 B JE ) b i
BEND. HEEE 14.83 m ~ 18.82 m K& ONAEE 23.00 m ~
24.65m (FEFF21.30 m ~ 23.00 m T = 7 R¥%) 15
DEGEE L, FRAKIED & v b~ EOMETE SR D
LZALZAVATERNED ONS. B 1483 m ~
1882 m TIEIRA Y —T7mz2L, LZALZAHE
B~ B E R T O EUENEIET 5. RJE 18.82 m ~
21.30 m [FHLRLC, ORI ~AEED DR S HL, R E
LC EFMRifbd 2 @mard. &AL AKMAR
RYEHNGRD D, = My FEEOREE 24.65 m ~
24.75 m XK Bt % 59 2 BB 70 LK BERRARRLID 7> 5
5.

KWK - = e FEE o kLR E R 2> B 13k
AT ANE L PEH L, 2473 m ~ 2475 m H» 545
Sz kINA T ADJErE1E 1.500 ~ 1.502 Tdh - 7= (5
1#). £, KIWH T 2D ERRMLFFAEK I, K0 73 4.72
%&§<,mpﬁzw%a%%&&w.%ﬁggﬁ
U EE WO AR E D bW ST ek
777 (BAFHEH, 1977) [CHEBILTRY, dhah
LAREMEDS BV (BB 1 3. 72ds, FELLEMET 7 T
[ — 77 2 85 FUE AT O 3 R YE LA AT B
TWa bk - )11, 1993).

R K= MIER~LEST 2 RESOWIRA
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—EIREREE TS 31T D HIURAR— U 73 (EH)

BRSNS Z L, HEEMENOHERBICH
T HHEEET 7 7 BRBOEND LD, HifEE
Bl RE EEiE (Fam, 1982 ; 5 M, 1984 ; M,
1987 ; 51| « FHH, 1989) THDHLEZGLNS.

2) GS-SZK-2

O TIXERETTE o BT OB N, ik 34°
49' 18.2447", HUFE 136° 34’ 57.0183" THEHIE - (31
). FLOEREIZ1.68mT.P. ThoH. AaT7 72 =y
MZIRpEND (F2MB).
a=w k21 GEE0.00m ~ 257m)
B A==y NI, BEE 2T 5RIKRE O KR
~MRHLRIRDR U0 kb & ke 55 (52 X B). &
FE0.52 m LUERIFIRIR R B o ffss Sk 5. HREE 052 m
~ 0.95 m [T HHESE BEEC IR & S B [ L7 Ak
HRC Y v b~ )L MEU VRIS D70 v 7 %%
BCETe, BRE 2 m LIRS b <ok LREDSIB AT 5.
TAEDO 2=y F2-2 L OMBEERITAFE TH L. 2K
\CHERERE S I35 D,
IR RIS T > CEE . L CRIA S R T
el &, WMKAR TR RO L T r v
WCEL G Enbd, Ra=y MIAAWICHHKE IS
T THD ERREND.

aA=w k22 GEE257m ~ 4.65m)

BH: A=y MIBEE2TSMEEL L THT 2=y
k2-2A & 2-2B Tl Ens (2 KB). 7 2=vy
b 2-2AFIEE T, BAEEZETHEMEE S L b & RRkibE
1 R TR ~ ORI D8 & D BB ) B S
H, 2OV T =y NPOREE 268 mIZIXKA Y —F
O KK ERHRLD BNAES 5. 7 2= | 2-2B
IR T, ~ U w7 R« R — T 504 —7
IRE DM~ T E TR e L, ~ b U v 7 TR
~HURIRD 2N B D . IR, B AR )~ dE A A
FET 5., LZALZAICEBEIOmBEDT L M
U 0 HORL IS ~RHURIAD O flf g & $ede. FHzo= = |
2-3 L OHEE R IIATR CERT 5.

KR - ZREE 2.68 m 7> BI5GB AL KIS T A LR
231501 ~ 1502 CTh o7z (FHL1FE). £, Epkmb
SFAHAR X GS-SZK-1 =2 7 DRIE 2473 m ~ 2475 m 72 &
B"oNTKWLAT T AD5HFRER BT S (F1R).
IO, ZOKkIUH T AORIFILE LA
TT7TTHDHEHWEIND. FALONEHENHHEERE L
DLFHIOHREm THDL LESND I LD, ZO
KPR ST 3 A0 5 R & O ZIRHEREY) T
HAHAREMENE N EEZ DBRS.

AR - PREIHS RO Ao TEM E LRI &N T
W bEEBEETLHLE, HtEO2=y F2-110ED

NDHZEREHE IV PO D Z G, T 2=y
h222A IXRIAMOREHRM THL EEZ X BbND. £
DFEMDOY T 2= | 2-2BITHIKAR R T, MABIEL
D OWHEEN DR SN D Z Eav s, B R)IHER T
b LHEIND., YT 2= b 2-2BIL FALIZHEART
BN, BALOREN NS W Enh, WHEET
HOHAREMENTE V. £, TAO=Z=yvy | 2-3 &RifE
DNERT 22D, 7=y k 2-2B O34T F{L
MHOTENH LI K » TG SN FTREMER S 5.

2=y k23 GEE465m ~ 6.61m)

B : Ao=v MIMA~AEAEEZZERE T DME~F
BEN SRR SN A, BERIZ 2 mm ~5mm Ei O 0
ML, FlcElem ~3cm OfiHENR L 5. BE
5cm~ 40 cm BEO WL T oW N EE T 5. 7
FAN B R—= v bV R YR — b NOREE
295, YEEES544 m~ 582 m XREST, KAV —F
ORI T D 2L b BRRY, KARIZEER N
BOLND. ZOBMEILE, AL ZAEE lem ~
2 cm FLFE O ORI ~HURI D D 23 L o RIS ERAE S
5.

EELR ROV EET HBETH DHEE 571 m ~5.72
m 2 BB BRI L7208, EEE LA ITEH Lo T
(21X B).

RN . MR~ DR S, 7T A b - AR —
he=bh) w7 R BR—=-FOABEETHZ LMD
WG RN R CTH D MRS D, (KA kA%
BB TH D RN S 5.

a=vy b 24 (RE6.61m~855m)

B : A=y MW A Y — 7 IR % B3 5 Ak b
BTV v b~ b NEMATRIRE 2N B ALY, 2RISR
RO % 2% < &, R RD bND. Fi
L AL AIZBIE 5 mm ~ 10 mm O KRS D 14
DEAET D, = MR FEBOVEE 6.61 m ~ 6.77 m I%
o=y F 23 BLIRALE EHEINDEE2 cm
~3cm (AR 7cm) OA~HMENELY, 1B
EHOLK NS, TAO2=>y 25 & DHE
BERIIHR TS 5.

BEELER: FETSM~76m L OEETIM~78m
IREEEAL A S EH Lie o7 (5 21X B).

IR R = MIERE R EHERE ) DA S
D2k, FRHRLRD O iR A e 2 &, I HERE Y &
EEND=y b 2-3 V25 (i) ITHkEND Z &
ND, BRI THLAREERENEB IO
5.
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3=y k25 (GRE855m ~ 16.53 m)

[BHE : R =y MIWEE T, WIKA R THRLD ~ i
HLRIRDIR U 0 O HEE & Fohiih ~ MR DR U 0 Hiki b &
DHBNOEREND. BESORBETIHEBOH DLW
IAV—TEAEREL, JTAR Y R—FE~w b v
I A YR — b NOREBOOKD. BT 2 mm ~5mm
DOHiAEE BRE L, MZERSem U Lo b 0% 5.
OB O g HE X % 10.05 m ~ 11.30 m & ONEE 12.15
m~ 1345 m|{Z3B® b 5. &) 1215 m ~ 13.45 m X
RRMRL T, KA ) —TREEZTHIVMEE DM
Wb 22 DA D, Z OIEIEEB O RE 13.40 m ~ 13.43 m
MHITRBIDORRANER L. 2= FIEEEOEE
16.10 m BARIZS0SOMLRL C A & T

EEAR  OXMBLRHERI 2> 5 R 5 R 1252 m ~
1254 m Bk 2 BB L2 2S, BRI L
otz (B2 B).

B Ko=y NIWHETHY, 7T AL - R —
fevw b7 RV R—b OHEEZETDHZ L, &
MW ORANDRD HND Z LD, WOHYE 720 )1 HEFE
MTHDEMNESND. BRPELTLZ EnD, H
BERIZZ= Y F2-3 LW EHEE SN, RA7EB: A%
BETHDLREENEVEEZLND.

a=wy k2-6 GRE 16.53m ~ 19.72m)

Bt A=y NI —TREEET HWIRE
RN B, MR ~MRI R L D Vv b & v
NEARIARD & DA ED B S VD, v MEBD
BT L — MR BH AW T oy ZRICHERE L, HifEsE
FRIFAEMEILIZ L > CTHLENTW5D. Fiz, BED
IRAC N Z BATIRAT 5. B 18.7 m LU Tk
DEE T, 2R E L ki b3 2 m & R~
TR 19.71 m (21X 7 % B OV IR o0 L o 0k
ME (BJERK05cem) 2D S5, KW T ANLE
L7z, A=y MIEE19.72m £ TRDOONDLNR, =
T RED O IEIEEE IR THS.

KR : VR 19.71 m M oG o2 KILT 7 ADJETH
1%, RTIT p—VZ A TH 1513 ~ 1515, RNEHD
HOMN L1519 ~1524 ThDH (LK), ZOREND
I ERT#E 3 (Aso-3 ; 130 ka ~ 133 ka, HJH - #ijf:, 2003)
HDHVITEEWIE I TICHA LN D KRR E O T 7
ZTd % BT29, BT33 ~BT36 (&I« HH, 1991) 7
EORREMENEZ BND N, FEICE > T,
HELAR: Az=y O CIXER(LANEH L
VEJE 16.68 m ~ 16.70 m TlX Rk ~E/K ATl Paralia
sulcata, 74 ¥ 18.64 m ~ 18.66 m T (% P. sulcata }2 ¥
Diploneis BN ZET 5 2 & BN S 7= (82 X B).
TR 17.40 m ~ 17.42 m CI3EERMEA DN EL Loz
(52 B).

IR A=y MITUK~BKEERENZEST D Z L
MOBRETHD L EABND. WIRAEN DR S
NHZ Enh, B TRHERY CTH L rTREMED v
LEZHND.

A= b 2-7 (FEE2000m ~ 34.12m)

B : Ro=y MIWA ) —TRE, £V —T7ERAab
DWVIERRIR 2 BT DI EHERBW IO, iR L
TR LR (B2 B). A 20.0m ~
24.6 m [T00MLBL T, MR U 0 O ORI ~ RHURL D
MBS, Z OHEREY)IEIEIE 10 cm ~ 40 cm FE L i
WAL T 2WERAEE L TERINL TS, G D
1T 2 mm ~5mm Of~HMAMENERTHDL. L2 A
EZAIHEMARARA OWRET DBHERRD b, &
FE21.14m ~ 2117 m /> Blx o & (Melia azedarach)
KO =273 (Juglans mandshurica subsp. sieboldiana)
2N, VEEE 26.84 m ~ 2685 m DX =/ F (Styrax ja-
ponica) ZSpEH L7z, ¥REE 24.6 m LLRIE EAZLIZ e~ CHl
WL CHIUBIRS BB TH D, FlZ/EE 2 cm ~ 5 cm 24
DHRLAb B A Hede. MWW R ORE HREAIR AT 5. F 72,
AR 70 BN 1 0 HERRE S AN ELIL TV DL K138
BN ORR DD, —HTHNY v T VEERR
TS, A 2715 m ~ 27.45 m TR U Y Cififk
(b9~ % RIS ~ LRI 3 BRAE 35 . TR 28 m LIE T
TR0 MR U D, HREE 34 m LU I RS L,
UA Y —THET&E 220,

LR A= M TIHEAKEROE AR SN,
TR FE 25.43 m ~ 25.45 m % Navicula mutica 7%, 4 £
33.61 m ~ 33.67 m Tl Pinnularia )@ L S - (5
2 B). 7=, VEE 2570 m ~ 25.72 m TlIXESUL AR
PEH L7emoTe (BE2XB).

AR R = ML, BKEEENENTHZ &0
MEpE T D & & 2 DL, TRIE 24.6 m LIVEDMELTIRNI
HEREY), TRIE 24.6 m LI T X OV HEREY) & iR
ENb. A= (wriav ) 138120 5
FEFTCHEIR L7z A A& 7L 212 » THIL L 728
LWEAT DI NI THEZ 0D (F,1993), &K
=y MIFMEREL D b EHOMEm TH D Z LN
REEND. PEFET DGRE 34 m IR RIEREIETH
DAREMENR B 5.

4, #& =

BEMF AR — U > 7R O GS-SZK-1, 2 =2 7 D fift bk
RICES X, WEREBAEAT 2208~ 0 HE W i [ % 7R R
L7z (GBI, F3X). BEfFER—1 V&R SSU-
1, 2 a7 O CHEMRMIEM, BRI RIIEE - KB
(2018) 1ZH-3<. GS-SZK-1 R N2 a7 TRO SN
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H AR SSU2 27 DIEKAITRER. SSU-2 =7 ORIBIMLAUILE L BICRT . AAEMIEARIERRE, SAERRTS S
I IR B RBIER R M TR Z IS E LR TR LT, o BIRO o A 1% i, + Bk
ATER 100 R OREH I TR S LI R 7

Fig. 4

Pollen fossil diagram of the SSU-2 core. Location of the SSU-2 core site is shown in Fig. 1. Percentages of tree pollen, herb and

ferns pollen are determined by dividing counted number by total tree pollen, and total herb and ferns pollen removed unknown
pollen respectively. Black and white colored circles indicate less than 1 %. Cruciform indicates that counted number is less than

100.

HEfg = M, VBT I ds v TR R 7 ~adE e
PEX BB CTES.

GS-SZK-1 a7 D=y b 1-4 L8 1-5 (3485 -2 m ~
-10 mAFSTIC AT 2 UeE & LGB CE, ek
HHR 1.2 km ~ 2.2 km ORRBNCHAAT 5 EHEE SN D
(FB3IMX). =iz, MR 0.8 km fHuriziX Bib &2 & e
WEHBEY BB D B, ==y F 1423tk &5 A
RS (F3I3X). =2=v b 12 X133k
B O WEYEHEREY) & U CERBIITC X, B -2 m BRI
IR AT D, T2EL, M=y RS T5Z LI
LW, ZhiRER=2=y b IBAMRBEGFAR—Y v
BECIER TE RN LItk s. 2=y b 1-BAT)E
JERNE S HTFEREIZAAAT D Z EnD, HIESAT
WEIC X > TEDLDRLTWSATEEL H 5. BB
slbEnsd=a=v ~1-6 1%, N{ES0 L EDOWIEAE &
LTk, EE-2m~ -1l mAhraTEE s LT
g B (53K, H3AmEE Wi K ALANE S < e b
HmAH Y, HEEEEN SR A ERIL (551X FH,
1984) |2 5 EHEESND. Fio, HVEEEESE
FHIZEEZ2WT D oM REL, BRI PG 7m0
RN TEET 2 & T2 M 1Z2 (2013) OB 2 %X
5.

GS-SZK-2 27 D= k 2-6 [T1E & -10 m ~ -15m
3T 2 TEER & LTl 7 i e IS 3k Al © %, SSU-1, 2
a7 o=y bk B-1 (W KE, 2018) Ikt s d (BB
3[X). SSU-1 K (X2 27 CiZ Tryblionella granulata 7¢ &
OWAIAT TR SO 7R BRI N 295 2 & N
ENTEHY (FfE - KE, 2018), JEFHCEERE(LAREE
DOHEE SN D=y | 2-6 OHEREREE (WIRTH T B HE
) L bEANTHS. =y b 2-6 THEBIZALMIHE

RCHERT D (FEI). TOEOa=y k251
-6 m ~ =12 m AFUTIS AT B A, HIERO 2.5 km <
44Kkm U TiE2 =y b 2-3 L OBERANAHRE 2D
(GE3MX). == b 2-4 [ LI 2.7 km ~ 4.2 km 312
DHRERTE S, GS-SZK2 a7 Df@Hnb 2=y K
-4 3R HHERE Y L HEE S D Z e D, I
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HHR 4.4 km L9 & NI N 50 BL_E oS IE A g
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Subsurface stratigraphy of the Ariake area, Koto-ku, Tokyo, central Japan:
A preliminary report on 110-m-long GS-AA-1 core

MARHR" - MARMT

- SREEAR
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Tomonori Naya', Junko Komatsubara®, Kentaro Sakata', Toshio Nakayama®
and Tsutomu Nakazawa'

Abstract: Drilling survey was performed in Ariake area, Koto-ku, Tokyo in order to understand subsur-
face stratigraphy in this area, and 110 m long GS-AA-1 core was obtained. Several sedimentary cycles
and key tephra layers were distinguished in the core based on detailed sedimentary facies observation.
The base of the core is comprised of mudstone of the Pleistocene Kazusa Group. The Pleistocne above
the Kazusa Group consists of gravel, sand and mud layers and is subdivided into four sedimentary cy-
cles (Unit A to D). Unit B and C can be correlated with the Jizodo Formation and the Yabu Formation of
Shimosa Group, respectively. Most of Holocene sediments are composed of artificially reclaimed sedi-
ments, except for the thin Post glacial deposits at the base.

Keywords: Tokyo, drilling survey, subsurface geology, S-wave velocity
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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 Q31 and Q3 (green): Pleistocene, Legend H (light yellow and light blue): Holocene, Legend H2 (pink): reclaimed land.
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Fig. 2  Stratigraphic summary of the Ariake area.
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(MARK-2) %, & - X U X—fMEA Ty V7%
¥ a—Z, [EfEELD Model-3434 & Model-3143A % %
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Table 1  Petrographic properties of intercalated tephra layers in core GS-AA-1 (upper) and related tephra layers (lower).

TEE (m) PEWR RIftg  FURHR AL (m) EHAIZ Ot JEATR gk pSpd
27.40-27.42 JEJE I BE ms-cs  27.40-27.42 OpX, cpx, ho, mt opx(y): 1.695-1.702(1.699)
28052807 VERICHE mscs 28052807 opx,epxho,me>>biaum o Leﬁxfﬁz(;g,-ll :232:11 ggf 1.685-1.691
gl(n):1.502-1.508(1.502—1.503)
41.66-41.67 ERERAE 2 m 41.66-41.67 ho > mt > cum >> opx ho (n,): 1.662—1.675(1.666) Ta>>Th LZE;
cum(n,): 1.656-1.661(1.658)
53.68-53.70 JEEMIE T EE Vis _ 53.68-53.70 opx, cpx, ho, mt, bi al(n): 1.499-1.506 (1.504) Ha, Hb, Ca, Cb
. = o b $idl
56.44-56.46 K LKEY vfs 56.44-56.46 (ho, mt, bi) gl('?j;??.;di?]z 2;?1 ( rlhsr*: 21 ggﬁ%i 3 '11'12 (T:E Yh1+Kkt+?
6150 6152  EPiciifE  vis 61506152 bi >> ho > (opx, mt) l(n): 1.497-1.506 (1.498) Ca, Cb >> Ha, Hb TE5 + 7
gl(n): 1.497-1.507
62.00-62.08 AT cs-ms  62.06-62.08 opx, bi, mt >> ho, cpx opx(y): 1.703-1.704, 1.714-1.717(1.715), 1725 Ta>Ca, Cb, Tb
ho(ny): 1.666-1.682(1.670)
83.96-8430 JEELVETICHAE i  84.20-84.22 ho > bi >> (opx, cpx, mt) gli): 1.495-1.505 Ha, Hb, Ca, Cb Sn1(=Ch1.5)???
g > DX ho (n,):1.672-1.680(1.674), 1.685-1.688, 1.692 e
gl(n): 1.494-1.502
84.70-84.80 JEEWETICHAE fs 84.72-84.74 ho > opx > mt >> cpx, bi opx(y): 1.701-1.716 Hb, Ca Sn1(=Ch1.5)?
ho (n,):1.680-1.691(1.684-1.686)
So5% EoT SRR
gl(n):1.502-1.508(1.502-1.503), 1.516-1.518
Yb5 Wi ho > mt > cum ho (n): 1.660-1.673(1.669-1.670) Ta, Tb PN
cum(ny): 1.655-1.661
KKkt T5H opx (ho) gl(n):1.500-1.502 H T E2 (2008)
Yb1 i X ho > bi >opx hglg‘z)l ﬁi;ﬂﬁgggl(ﬁiz) W - i (2008)
14 (TE-5) i bi > ho >> opx 21(n):1.498-1.501(1.4995) C>T TEIEAY (2009)

Vfs : WBHITKIHG YA X, ms: RIS YA X, csHLBID YA X opx:

WA, cpx: BABHEER, ho: @A PIA, cum: I I 7 kWA,

bi: RERE, muRégkii, gl kil F A, Ha, Hb, Ca, Cb, Ta: )1l (1976) (23 < kILH T ATERES

BRITHE K 72 R AR 20 & 70 DL o> B
FELlemBBEOMEEE EiRE LHBRT 25 0END
D, ZO EALIZkO BRI R E A T e 5. Ml
Kb JE O IR I IX A R LS.

TI5 Ra=y N N OEKE 72 e B Ak fE o
20X, TEFE 84.70 m ~ 84.80 m & VEJE 84.20 m ~ 84.40
mIZHIRCH EIDNBLELCTE BT 7 7 BAEEDIFLE
T5. ZOREOFEZKEIZE VIR ZERWIE LT
FER, EEDNEZLEEN, BIEZL VLT T
AL EATDH I ENShoT.

TR 8470 m ~ 84.80 m D IR'EW G 2%, HILM &
LCEmMAP AN L, RO TEGIEACHEE 2 %
<EH, HAASCRER OO TN LBIERTE S,
Tz, BIEEL WKL T ARRBO BN D, kil
BT AOEIFER (n) 1% 1.494 ~ 1.502, [EFHEA DM
£ (y) 1% 1.701 ~ 1.716, i@ PIAa O JEPTER (ny) 13 1.680
~ 1.691 (1.684 ~ 1.686; fHINANEIEITE— NEE =T ;
DIFRILT) 77

TREE 8420 m ~ 84.40 m T, EIEMIXEGwEMANA
MELRWTRERZZ L G, BElEA L B A
LHhEMNCEEN, KIUTTFAREEND Z & bR
Ent-. kiH I ZADEHTE (n) 1% 1.405 ~ 1.505, L&
WA A DO (ny) 1% 1.672 ~ 1.680, 1.685 ~ 1.688,
1.692 &\ BHEDIRIAN L > P EIRT .

ﬁﬁﬁﬂT%EH%QKMWH%fw—f(mm)
i, RER AN E %< BT 7 T a4
WMELTWD., Z0HBHREL (Snl) 777 LI
57 7 Z 13 E A A OJESTE (ny) 28 1.679 ~ 1.683

T B M, FREBO LREEEE B S
Chl5 77 J Lxfth L7 RIS T VBT 782 K LR
Z—7, 2000). FE - El (2014) 1%, BRI
JFHIR O EFJE D Chl 7 7 5 O LI EST =R (n,) 28
1.676 ~ 1.690 % /R AP A & B E 2 & oA 2 vy
L, 2NN ChLs 77 ZIZHEY T DA mtEicE L LT
V5. GS-AA-1 DIFEEE 8470 m ~ 84.80 m I[Z & £ 4L 54
PIF &kl 7 2o mdrsiE, mH - Ll (2014) 23
A L7z Chls (IS T 2 Ao H 2ol & B
K—HLTWE., ZOZEnD, MFITHLENETA
REMEZN D D, S BI2IE SNl T 7 TITkI S5 whetk
LD,

TR 8420 m ~ 8440 m |2 H o0 W IT R 2R~ $
AUANEENDD, TS 5_XTL U IIZiELD
ENRHY, FLRERFIVZIEGUHERH L. Z
DOWEDKIUAT T ADEITEE L o DII0REN T L=,
TBEWIE &2 N BEROT 7 7 NRE o I HERR
MCThdAREENE. BEREEZESR, GETHE
O EAPIG EGLIRT 77 & LT, BB A
O Ks22 77 ZiZxtth &g Bl 5 (KMT) 77
TRMBA TS ($5AK, 2000). 5%, KiUH T AD
(LS HEITH LT, LT 7 IR FORKFLY &
DIZFELS AT 2 MR H 5.

Mg - A TR O SR OIS oW EE IR, S
P 13 550 m/s ~ 610 m/s, P IZ# 131,780 m/s ~ 2,200
m/s, L 2.1 glem® ~ 2.4 glem® D i TEALT B,
LEOWSIE D S W E 1E 400 mis ~ 485 m/s, P izEE X
1,700 m/s ~ 1,850 m/s, % JE % 2.0 g/cm® ~ 2.1 g/cm® D
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HRAIEX YIS T 21T 110 m OJFJF : GS-AA-1 = 7 OFH A%

HPHCTAET 5.

43 1=y +B

ERE : 78.83 m ~ 59.05 m

B : T, EEicaoidonsd. FEido k£ 10 cm
PLlEoMzgiofbhiMEgEnois. wiE, A
F v — MIMA T, EESPKILBEIKE#E &2 &
DRHETEH D, EBIISROBRWNEENG 25,
FE 66.3 m ~ 63.05 m TITMHKIRD A & 72 0 PATHEBL N
BlEsn, B2 0REERRO LS. ERE 63.05
m LA T, Mk ~TRiRb 2 B E L, & B TIRA
BRI AR A A7 Macaronichnus segregatis 238122 S 5.

F TS P 62.00 m ~ 62.08 m (L~ R DY A
AOHBERADOEE-EPEEND. T OBA T2 LT
EHRIRO KN T A%< G, BIWIXE G A,
BER, WS Z% <, A A & HAE A § &t
TN EEND. KUK T AOEHTER (n) 1% 1.497
~ 1507, RGHEAOETE (y) 1321703 ~ 1.704, 1.714
~ 1.717 (1.715), 1.725, &5 11 PO O JR 138 (ny) 13 1.666
~ 1.682 (1.670) %<

VR 61.50 m ~ 61.52 m (2 (b @iz 7 7 IR O
BN BETD2ONBEI N, ZOEIZIEX
WA T ANEL EEN, BEEMITRERNL EHMA
MabaEns. KA I AP L2 Bk E T 50,
DEPERE L EEND. KILUH T ZADOEIE ()
T 1.497 ~ 1.506 (1.498) % L, Epi i 1.502
~ 1.506 Z~9. KIUAT T ADLFERD B, 220
BB RKIUTFZADIRGETHH L EmT. FJ—71
1%, SiO, 73 77.95 % T TiO, 7% 0.10 %, MgO % 0.09 %,
Ca0 (£ 0.89 % 1K<, K,0I1%501% & @V EERT D
D CH D, 7 v—7 215 S0, 28 77.85% & 7L —
T1LERTHDEN, KON211% KWy, ZhubD 9
B 7 N—7" 1 OALFHRAL O KT KT APm 7 7 J
LHEBILTEY, LiioTF 75 L OGNS TE-5a 7
77 (WTH - #73E, 2003) ([oxttbans &z 6n5.
KIWAT T ZADREHFRL 0L, BEHO TE-Sad LY
K VIEVA, IR0 KILEPAESE LTS 7H T
BAHH. FRIELT Z ZDJEHTHEOE— NE TE-5a D#i
FlE L —FHLTWA. TE-5 7 7 FI3FEHREED TH
BRECIIHERE D 4 7 7 Jicxtth &g (ITH -
Hrit, 2003).

Wt K= N OWPEEIE FE O BERE TR, S
WY 550 m/s ~ 770 m/s, P JIEEEAY 2,100 m/s ~ 2,700
mfis, %% 2.2 glem® ~ 2.4 g/em® O #i TE LT 5.
—J5, LEOWETIE, SHHEEN 410 mis ~ 480 m/s,
P 3 EE A 1,700 m/s ~ 1,900 m/s, % 21 1.8 g/lem® ~ 2.0
glem® OFiPHCTEALT B,

44 3=y kC

ZERE : 59.05m ~ 35.90 m

B4 : FE6, FE, EEICT oD, FEo SR
WEEIE L m ORI ~fRIE N S, Fiir=v k
OWIE &I AR &5 2 5D AR SR T
L. ZOWET ESZER/MEENR S BEIND
WREo FA7E, JEEH mm ~% cm o R~ dkz b
DB AL vV NENEBICERY, o BN
EMIETL R E L AR WSR2k O E O
T~ E & 7e %, TS B R L9 5 b 2
b5, REHOKEIZHZABEERNGRY, 20Ok
PLITPATHEEE & R B HEL D BLZE S D 0k D B
RS2, 20 LICERANRETI2EELIm O
Vb NEE I, X DI AR O BHIRL ~ HLRE
WREL D, ZOWEO EHICiTABRRAIE LA Mac-
aronichnus segregatis 3 #8l&2 S5, B, AR
JEOYeE & PR U D R~ LRI O B g B 72 5.
AHETRME I AR EEND.

FTI5 K=y b FEROEEE 56.44 m ~ 56.46 m |21
KIWH T A% REICETLKEREN e E 5. BHIL
MNXIEE A EGENRVR, TEANG, BER, B
FREEA DT CBE SN, KIUT T 2D JETE ()
IEH T ADTGIR T LIZR0RHE72 Y, SR T 1.498 ~
1.502(1.501 ~ 1.502) , HfiRY & % fL Tl 1.498 ~ 1.507

(1.498) ZRd. KIUH T ADALFEMEE D BIE, KiiH
T ATV E L3OO T IN—T NG D ZERS o
oo T—T LIXEWRBLN T 2D IHNH72 Y, Si0, 23
76.72 % L0 <, KO 1H4.45% &00m. L —
T2 L A T AT, SO, A3 T7.72 %,
K,O 723531 % & mvMEE =T . 7 /b—7 31PN -
P - ZHIUT T 2 %G T, KO 23275 % LARUME
ZoRY. AR O D, Z—7 LI & i
VR &I BIAE (KK 77 ZIZktibansg. £z, 7 r—
721 KET APM 7 7 FREDE B AR L, BEREEOR
BlzHkE 5 YDl 7 7 Z (R H - {2E, 2008) lZxtbh &
nNor:E260n%. Kkt 75 LYl T 7 5%, T
EAAF T TN &7 GS-MD-1 = 7 12BN\ T, #E
IR OB e FICBAET 2 KUK & L CFR)E
LD SN (g, 2017).

TERE 53.68 m ~ 53.70 m O IRERYE I ZIT KL T A
MREIZEHEEND. KD T 2T FHRA & P EEN S
20, JEYTER (n) 1321499 ~ 1.506 Zox7. KUy F
ZDALFERARE, TiO, 73 0.28 %, CaO 28 1.93 % & 00
E<, KOIEL255% &M DORHERTH 5.

TR 41.66 m ~ 41.67 m |23 L E ki 2 mm O,
BANDLRLT 77BN E D, EHWIT @AM A,
HAIVTNURENRELEEN, BEAEALRD LN
B KIUH T AT LA G720, JEITE (n) 1% 1.502
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FAAT BB+ /AT -

2K GS-AAL aTICHETAT 7T (k) EME#THT77F (F) (12

SIS « Hrlfesk - g 55

EEND KA T ADER AL .

Table 2 Chemical composition of volcanic glass shards within intercalated tephra layers in core GS-AA-1 (upper) and

related tephra layers (lower).

Chemical composirion (upper: mean wt %, lower: standard deviation)

Depth (m) - - Total (original) Correlation
Si0, TiO, AlLO; FeO MnO MgO CaO NaO K,0
41.66-41.67 77.89 019 13.00 1.04 005 031 1.63 400 1.88 100.00091.64) Yb5
035 007 0.8 013 005 004 008 008 008 n=20
53.68-53.70 77.30 028 1247 1.64 009 031 193 343 255 100.00(93.13)
030 006 014 035 008 015 011 019 013 n=20
56.44-56.46 76.72 020 1278 119 004 011 092 3.60 445 100.00091.66) Kkt
Gl (CEARTY) 009 003 007 006 005 001 005 010 011 n=5
56.44-56.46 77.72 014 1228 082 007 008 083 277 531 100.0093.88) Ybl
G2 (PR - 475019 008 010 0.08 007 004 007 009 022 n=10
56.44-56.46 7727 035 11.99 221 010 030 1.88 315 275 100.00(92.90)
G3 009 007 013 007 002 005 013 009 017 n=4
61.50-61.52 77.95 010 12221 082 007 009 089 286 501 100.00(92.62) TE-5a
G1 021 008 023 0.6 007 008 031 048 110 n=10
61.50-61.52 77.85 020 1232 1.60 010 020 170 391 211 100.00(92.14)
G2 075 009 040 038 008 010 041 037 056 n=10
Tephra name /locality reference
Yb5 77.73 021 1299 109 004 032 172 402 1.87 100.00 (92.74) AHIZT
WX 073 007 029 020 005 007 013 009 007 n=20
Kkt 7643 013 1295 120 001 019 098 378 431 9998 FEIEA (2008)
{ATEH 0.17 007 007 0.06 002 0.06 004 007 006 n=15
Yhi 7794 011 1196 085 0.06 005 084 296 523 100.00 hE - kB (2008)
WX 0.18 006 014 008 006 004 005 006 015 n=15
J4 (TE-5) 77.87 0.05 1241 084 002 013 083 3.05 480 100.00(94.59) FiE(EZAH (2009)
iR 028 004 007 009 003 006 005 014 025 n=20

~ 1.508 (1.502 ~ 1.503) # /=9 HHMAKA KD
TN UA O (n) IXENEL, 1.662 ~ 1.675
(1.666) & 1.656 ~ 1.661 (1.658) Zx9". KIUH T AD
(2RI, MO 23 0.31% &0 <, K0 728 1.88 %
& RORIR N R A FF .

NIVT IR ELLS G T 778 LT REEt
HIEDYDS 77 7 BNmbinsg (WTH - $i:, 2003).
BT 721 “ﬁbtmﬁm%ﬂ@ﬁ@@vm777®k
WA T ADLFRALDOFFE E B ELS—&THZ L0
(FH2R), K77 7L TBHERED YD 77 71Tt
EEEND. Yb5 T 7 Fi% GoP, & MEEh Ha)E (KT
WE7, 1974 KZJEIED, 1978) (CHIM T 5. HOA(HE M
THUEBFSEE kLK 70— (2000) 1%, VLA JIE L
R Iy 7 bR EREBRARE RNTEL, 1T
FI3 (Bd3) 777 LMY, MM DX = U — 58
IRE DR D GoPy 7 7 ZIZxt b LTV 5. GS-AA-1
a7 OYEFE 4166 m~41.67Tm DT 7T, E3TF 75
IS T 5B DLND.

W A= N TEOIRE TR, S HEEIE 280
m/s ~ 290 m/s, P JE#E X 1,560 m/s ~ 1,590 m/s, 5

1317 glem® ~ 1.8 g/em®, JRELRDSE TIE S 3 1 360
m/s ~ 390 m/s, P %L 1,660 m/s ~ 1,790 m/s, #EE
I3 1.8 glem® ~ 2.1 g/lem® OFPH T T 5. HECTIIAH
A, S PRI 400 m/s ~ 540 mfs, P JiEEE I 1,660 m/
s~ 1,890 m/s, #1% 1.9 glem® ~ 3.1 g/cm® DO FEJH TZ
b3 %, EERTIT S ¥ 1 300 m/s ~ 400 m/s, P %
JEFE1E 1,630 m/s ~ 1,750 m/s, #1% 1.8 glem® ~ 2.0 g/
em® O#EPHTELT 5.

45 1=w kD
PR - 35.90m ~ 15.80 m

B A==y MATHE AT bhE. Fio
HIEIIBEL T M OBEB S22 5. = ORLE 135 Kok

BB AcmIFEOMN~HEM L kT 5. Thia=>
NEWTREmESZ LD WM g R T 5.
HJE O EBIToomn b L7y, EMICRIAEELFE
B B A MR~ LRI JE A~ BT T 5. gD B
1%, AR 7R AR U D0 T e i B R g 23 E e
5. ZOWHEIRERIITHEMERNRDO D, ZOW
BHIRRE O BRI 2 E L HFBR AR TS VL
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HRAIEX YIS T 21T 110 m OJFJF : GS-AA-1 = 7 OFH A%

F3# GS-AA-1 ) bFF DAV U TER RN .
Table 3 Radiocarbon ages from GS-AA-1.

GS-AA-1

e B4 B (m) Ak YCage (lo,yBP) M/ F{U(20, cal BP) prr:s:;?lr;tv
IAAA-180287 GS-AA-1_0720 720 H#Ek(exh/=7Y) 3440 = 20 3224 - 3379 3312
IAAA-180288 GS-AA-1 0864 8.64 Hik (N~ V%) 980 = 20 523 - 627 575
IAAA-180289 GS-AA-1_1153 1153 H (KR 2H) Modern
IAAA-180290 GS-AA-1_1334 13.34 A% (VA 7%) 780 £ 20 334 - 349 428
TAAA-180291 GS-AA-1_1510 1510 Hi% (ZF~<=7) 6770 £ 30 7230 - 7365 7296

NEMNER D, FALOBEIRRE & XI5 R i CBE
T2, EEIEREIZEBN &G ki~ R fE 2 5 72
D, FOEMITHEZAE 2m~ 10 mEEOHEE S
TR T PRI~ MBI N E R 5. e B SR o
VIV NENDIRD.

TI75: K=y bk FEOEEE 2820 m ~ 27.33 m O
WEIRE Tk ~ R A XOBART 7 7 IR
OWEEN % G END. WL 28.05m ~ 28.07 m Tl
B L L CITE T EA, HAEA, SwAaNa, B
LM 2 BT DR NWBRERRCH I FUEAED
EEND. RITHA DRI (v) 15 1.696 ~ 1.706 Z 7= L,
MSE A P OJETEE (n,) DL v PIFEL 1.668 ~ 1.674,
1.678 ~ 1.681, 1.685 ~ 1.691 Z 7~ PR 2740 m ~
27.42 m CIIEMD E L CEEA, WA A, S
P, Baskenz &4, EFBEAOREITE () 1% 1.695
~1.702 (1.699) %7~

Wl TR OOREE & bR o S I EE 13 360 m/s ~ 740 mis,
P I EE T 1,700 m/s ~ 2,270 m/s, B EE(E 1.8 g/em® ~ 2.1
glem’® Z R, WEVERE K OVESE o S 3 ¥ 1% 190 m/s
~ 270 m/s, P 3% 1% 1,490 mis ~ 1,610 m/s, ¥
1.7 glem® ~ 2.0 glem® O CTEALT D, HEO Hig T
PR U Db K QYRR IZ B CTiE, S P EE X 270
m/s ~ 450 m/s, P %L 1,700 m/s ~ 1,820 m/s, #HE
13 1.8 glem® ~ 2.4 g/lem®, YEJE TIE S P 1X 170 m/s
~ 200 m/s, P IR 1T 1,520 mis ~ 1,610 m/s, %13 1.6
glem® ~ 1.9 glem® OHIPH CTLEA{LT 5.

46 HHEE. BIERUELE

ZERE - 15.80m ~ 0.00m

EH . BE e T (R 15.80 m ~ 1340 m), WIEA
B O o (R 1340 m ~ 342 m), BYE 7 B
(R 342 m ~HK) ICoi s, NEITRAE 4.5 cm
LR o, BRF, RAR~ARim 57220, i
RECLIFMRLT 2. —MICERENRLLND, FHEE
IS & B E RV, BB O R L o AL~ A
Wik, REFEER OB ERWERREOLEN SR,
BRICHBAPHAIET 5, RBIT—HAKRE CHODZ
SFNREET S, EE 1058 m ~ 11.00 m (2L T I T D
LM E SRR LT ey s L LTEER

. WE6A m I AV ERBbR DI LN EEN
5. EEBITAEEE U OWIK D BV E~ BRI 2> &
R0, 7y MO EANTE ST,

TSI B L O FRHERE O O 72 H P FERE, W

LR IERD I £ D A B MR MR O HEST I S ST,
I I0maicEatEEEEZ NS,
FEREEDBIOMOERRN (7 FX=7) b 13
ka, #1334 m O HBHA (A 7%) 75 04k, %
1153 m O Bkl (K b R ¥ R¥H) H 5 modern, %
£ 8.64m DHEBA (N~ U 5 0.6ka, TEE 7.20
moOHEFS (e AH 7 a7H% V) 56 3.3 ka Ok
IRFAERDPE LN (B3 £K).
W AR 3 R THIE SIVIZIEE 15 m O S
WL 217 mis, PR E L 1754 mis Th - 7. HE
15m L0 EOMMERSREIL S T AR — LT CHIE
SNTEY, ZORXMO S FEHE T 110 m/s ~ 180
m/s, P I3 EE 1 230 mis ~ 1,580 m/s D i T4k L,
EHTHRAENNEL BRAEARH L. HEEIT 1.6 g
cm’ ~ 1.9 glem® O#IPATEL L, EHIEN/NEL AR
LMD DH D .

5, &3y FrOEFRL

AHE TS L2 GS-AA-1L 723 b7 Hifi
= b &, WA THENES (2000) 237 L@
FXoy & OxGEF 2RI T. 2=y FAITEEREIZ,
2= FBIXLA)IETHEIL, == F CIZiL)ll
BHmE LR RSB, 2=y DO FHITEAET
WiElz, ==y b DO EEFIIERAE ETEICEER
weans.

GS-AA-1 =7 D=y bk BIZIX, EHRYEO S
JBICHAET 504 7 7 ZCktsivhd TE-5a 7 7 7 higk
EHH, = b BIX FTHRBERO MR S
b, = h CITIXTRBEHOHEICHIET 5 Ybl
KONYDS 77 I3 e 7=, FEICHtbtIng., =
= b DIZOWTIE, ARfMIEICKHETE AT 7 I0n
HOoMBRmnoTo/oo TiIEREE ORI AP TH 5.
BARCK IR 77— 7"« B T MU A 902 kLK 7
N—7 (2000) I, HURUHEHL T HUEAFZES (2000) |
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TR ACHR » /BRI « BRI - oLt - s 55

EAHEFB T (KRED=2=> F DO TFEICH YT
5) WCHEEARE 1T 7T 0 BT, EEA ORI
£ (y) WL705~175%/RL, ZOT77%BLHA
WROZEN B —LBHO K—7 07 77 KON FRER
WINBOKY3 T 7 ekttt Lz, 728, R—Jv77
SITPE - 2R (1988) 12 LAVIZ KB EED TCu-1 7
7 ZWZxtth s, FRERE EREO Km2 77 7%t
Shb.

GS-AA-1 a7 D=y kD FEDEHESE 2820 m ~
27.33 m OERREWEIRE, B LCiEER 177
FIWTHYT 20, BEITRO L P2 Ry ETEG &
RWEFT N TE oz, ZDEHEL TCu-1
HAHWTKY3 DOWFTINCKILET D Z X TE 2o
7=, —HT, HEE2820m ~ 2733 m OF 7 T NEEEID
EOTF 77T EINEIDBIED L ZARHATHD.

JEAEOR# D, 2=y F DIIRIOHEFED TH S
AIREMEDS . B HTEEF (2 1 MIS6 DK HEIIZE Rk
I8 % MIS5e OUFEHEIC L - TR S 4L 7= Al g 5
DHE L - R DA NS CTHER I TWD (]
ZITTHEEEAR T o], Nakazawa et al. 2017). ek
BHEHTE, HEAE TIN5 —#HOR O HEFEY
D OFERICBRENTZZ LR TE 2 (FEIE
73, 2019). == kD % MIS6 /> 5 MIS5e 12 /T T
TR S NI RELDHEREY ChH D FTHEE DL B 2 DL D D3,
RO XD ICH BT OFER E WIS D
F 7 TR0 TR,

2= D DERERICHOWTIE, R A Iy
Hi4 D BRE & Ol e B A RE o b, 16
Woatrie EORBRREELHGDOET, 5% I bITHmFT
DVENDD.

BE . o 7 RUB OB CII VB WA ST o B
RETTFRIZTH W=7z, B 1T S S5
HMEAOTE LEKICEELTWEZEWE, R—1 7
AN BT o TUE, BUTAR R % S B 2 =] fok i1 %5
WA OWTEZRAREEEZK > T2z,
A=V 7{EEE, KEMTHERISHIC L > THE
e Sve. K LET.

X

B (1995) kLA T ADJEITEERIE S L OIERE

DL Z OIS T 7 T OFkA.
M SRS, 101, 123-133.
BHHUK LR 7 v — 7« O H T B R 2 KL PR 7
JL—7" (2000) ZEE Il v — L8O & F—
7 v Oxtbb. HEkEF, 54, 49-54.

FE - i ER (2003) Fifm  KILKT T A-H

EE:

T H

KHNE L2 ORI, FOLREHRE, #L, 336p.
FE - BB - FFEPIE - HER (1974) /M
BIsRICB T 25U DT 7 T3kt & Fhlc 3k

SL M. MRS, 83, 302-338.

i AL - KEFIESS - i B (2008) T T I
B  HEREUETRC IR K A R O HERTEAR. MUE
a6, 114, 70-79.

REME - Bl K (2014) EIFERHURIZ T 5 EkE
BEXHARE L~EFEET 7 7 0@, HARME
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R - fefslsE (2008) TEERILHEICHKIT LT

MIBREE T 7 7 Ybl., HAHE &5 115 /4
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25 EARE - RIBFHH] - NG (2009) B
HOEE PR ERIC R T 2 B — TRERSEN - s
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