Online ISSN : 2186-490X
Print ISSN : 1346-4272

WMEREMRSS

BULLETIN OF THE GEOLOGICAL SURVEY OF JAPAN

Vol. 75 No. 1 2024

e EEAEHF WEREREEYY— G

SH6E



3R AL AIE 2SR
BULLETIN OF THE GEOLOGICAL SURVEY OF JAPAN
Vol.75 No.1 2024

£
7 7 T IS < SR =R SS9 B ST O A

WIS - AKEPETS - Wes Aol 1
BRIV = FEFIC 351 53 5100 T34l i EHEE L IR O 458

AR - TR - KB 21
RIENEH

GS-HKN-1 2 7 % 6 pEH U 72 EEH Cyclotella mesoleia (Grunow) Houk, Klee & Tanaka

Cyclotella mesoleia 25 UALDNE G2 6 BHIZEN T 2 HETH 2. NERRE» 5 13H CEO
Cyclotella baltica (Grunow) Hikansson & UIE LIEEE L, WifE—DOEIOHM THET 2 Z L H %0,
C. mesoleia & C. baltica DHEDIZIRIFALIL T\ 2728, SFFEMEE TRIZE - [AE L2 6 55T 5 1%,
RHIROBE P ERT 2 5 8 L TR LIS WHRICEMHEZ XA TE AW LN S 5. ZD®,
FEIIBEMIZ, DA< &M S Cyclotella litoralis Lange & Syvertsen & & W REMER & 5 & D %
Cyclotella baltica complex & L TE & B TEHEL T2, W3 FFICHEW TS, ShlHE Sz To
27 OERWEEH & Cylotella baltica complex M % PE L 72, H B GS-HKN-1 2 7 DHE 65.25-65.30 m D
AR (L HKN1-3a 4, BIRERTH) 20 6 B L 72 C. mesoleia % EATRITE FWAMEE (SEM) THii
L7=23Dd 5.

(5 - 3 B A)

Cover Photograph

Diatom fossil Cyclotella mesoleia (Grunow) Houk, Klee & Tanaka from the GS-HKN-1 core,
Hekinan City, central Japan

The diatoms Cyclotella mesoleia and C. baltica (Grunow) Hakansson are frequently found together in Quaternary
inner bay sediments. Similarities in the valve morphology of these two species can occasionally make it difficult to
distinguish between the two species under light microscopy, especially if the margins of the valves are obscured by
dissolution or other factors. Consequently, this study treats both species as belonging to the Cyclotella baltica
complex, which may contain at least C. mesoleia, C. baltica, and C. litoralis Lange & Syvertsen. The Cylotella
baltica complex was also well represented in shallow marine successions across all of the cores analyzed in the
Nishimikawa Plain. A scanning electron microscopy image of C. mesoleia isolated from the GS-HKN-1 core at a
depth of 65.25-65.30 m (diatom zone HKN1-3a, Early Pleistocene) is shown.

(Photograph and Caption by NAYA Tomonori)
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FIER ARZR - KEF BB - WA AR
ABE Tomoya, MIZUNO Kiyohide and NAYA Tomonori (2024) Pleistocene chronostratigraphy based on

correlation of tephra in the Nishimikawa Plain, Aichi Prefecture, central Japan. Bulletin of the Geological
Survey of Japan, vol. 75 (1), p. 1-19, 4 figs and 4 tables.

Abstract: To construct chronostratigraphy of the Pleistocene sediment beneath the Nishimikawa Plain,
tephra beds in five boring cores (GS-HKN-1, TK No.1, GS-NSO-2, ISJ, and N214 cores) drilled in the
plain were correlated to widespread tephra based on the petrographic characteristics of tephra layers,
and major and trace element composition of volcanic glass shards. The HKN1-v27 tephra in the GS-
HKN-1 core, the NSO2-v27 tephra in the GS-NSO-2 core, and the ISJ-v30 tephra in the ISJ core were
corresponded to Ks10 tephra (MIS 13~MIS 14) or Ks18 tephra (MIS 15). The TK1-v18 tephra and the
TK1-v23 tephra in the TK No. 1 core were correlated to Aso-3 tephra (MIS 5e) and Kkt tephra (MIS 9),
respectively. The N214-v30 tephra in the N214 core was correlated to Ata-Th tephra (MIS 7). Based on
the correspondence between the age of widespread tephra and MIS, depositional period of facies unit of
Pleistocene sediment in each boring core were estimated as follows. The unit 7 in the GS-HKN-1 core,
the unit N2-1 in the GS-NSO-2 core, and the unit 1 in the ISJ core were MIS 13~MIS 15. The unit C in
the TK No. 1 core, the unit 1 in the N214 core, and the unit B in the TK No. 1 core, were MIS 9, MIS 7,
and MIS 5e, respectively. According to these results, the ages of Pleistocene sediment beneath the plain
were varied with core site, and it is interpreted as a complex stratigraphic sequence of in the plain.

Keywords: tephra correlation, tephrostratigraphy, Pleistocene, Nishimikawa Plain
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DNSO02-v27F 7 7,

GS-NSO-2, ISJ, N214a7)IZ&EhB T 7 F12
X hggfgfﬁwﬁkﬁﬁmmio)kﬁ%ﬁ&)
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775 (MIS 15) iIZ2xtlb &7z, TK No.1 2 7 DTKI1-vI8
775 ETKIV23T 7 713, ZNEFNAEE3 (Aso-3) 7
7 F (MIS 5e) & MIARE (Kkt) 7 7 5 (MIS 9) 123t tb & h 7z,
N214 2 7 DN214-v30 7 7 7 i, Fil% B ¥ (Ata-Th) 7 7
7 MIS 7N izxttb e h7z. %77 5 DFAREMISE Dxt
JGA 5, GS-HKN-1Z 7D 2= b 7&GS-NSO-22 7D
2=y FN2-1, ISJZ7 D=y b 1IFZMIS 13 ~ MIS 15,
TKNo.lI7NDT=y FCIEIMIS9, N214T7NDZL=y |k
11EMIS 7, TK No.1 27D L=y hBIEMIS 5elZfZRK X
NEATREED B, THE DR, S, KRN OH

i, BIUACHERS Y, WHE A OFER AR - 2GR

HORTE - BERTREOHERCE O EAICE A > TS, £
DHEMACHER D 5 5, WRERE % B 72 BT O R 51,

SRR VEE TR T80 ~ 100 mfEE L ZE XA 6N TE 2
(FJE, 1982 5 ZJFUE A, 1985 FRIll, 1994 5 HEFIE A,
2011). Z OFEHHIL, B R "#ﬁ?éﬁxﬁﬁmﬁﬂaﬁ
awxﬂlﬁbﬁﬁ(y l-*f*!g) ICHD %, Thi A 5 B
E(ébﬂi/ﬂw&ﬂﬁ-’) E@E&Eé}éh Zheh
FREREE T & BB IS X T B (SR, 1980,
1982 5 ZJFIE A, 1985 5 #&ill, 1994 5 HEFIN, 2005 ; 4%
PTNIEA, 2011). Zh b6 OFFHIE, EHESPHELSG

' PRSP A TR ARG £ v 4 — R

8 (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)
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e EOREY» 5, AP OILVEHEN A E T 5 BT
B PR & i S, FRERG B R (R R
1;1@;2 T =Y MIS) 5), FRRE(RE LMy ikE) id
W (MIS 7 ~ MIS 115 Sugai et al., 2016) IZ X b & 7= (2%
J&, 1980, 1982 ; #%, 1984 ; FIE A, 1985 ; #Rill, 1994).
BEEPHTR AR EFERAE LY 4 —T#ED TV
BINFIROME - BREHEE oY 22 Tk, W
PR T IS0 A0S 2 RO TR A B L LT, P
B PR o & HEH TGS-HKN-1 T 7 (iR 80 m) &
MHENDREIF A=) v Z &Il L 7=, Ao 7 ofE
tEREEh R ETEORE 2 5, ZhE T%RE
(& Uity i) X X h, JREFEHT O
(MIS 9 ~ MIS 1) IZxt b X Tz i o —EB1iE, -
A (2018) SFRTE L 7=AERH LA D 9 5 Fagus-Quercus
A (MIS 21 ~ MIS 15/16) R4 11— 7L v Mg X R
R (772.9 + 5.4 ka, Haneda et al., 2020) LR DB % &1
Z AR E Nz (FIEIEA, 2019 5 PIHIE A, 2022). %
D7z, =W FEH N IZ 50 B EER O FRE T
KELRETHERD B Z LB EMEN TS (FTﬁB(i
2, 2019 5 PIHIE A, 2022). LA L, REFIZEWT
EHROFRIGFREDOR L 25, MISE DXILEFHA
HE»EE>TOWBIRET 7 7 OWMEHIIRRD THEn.
FRLE A (1996, 1997) 1350 LEROVERE» 5, 2V 7
b7 5 AR, SRER (K-T2) 77 5 (T - $F,
2003) (9.4 FHAEHl 5 RABIEA, 2004) ISR L T3, %
7z, BCEPNIE A (2003) 133 Lo KA ERICE F
N3 KK T A EK-TzT 7 7 &filik4 (Aso-4) 7 7 5 (H]

- B, 2003) (8.7 T4 ; BAGIZA, 2004) Ikt L
T3, LiL, ZhETls, IR EEELD 8 T
BRI & EN B KKIZOWTIE, RS

BIHFR (1990) 23 & D F & AR EHEHO R - v ok
RENZEBORLERA H 5 DAT, BT 75 &oxftbiz
BETEh Tk,

P lo®sEn»s, KT, WEmEE T OS5
MOFENREFEMOoMZF5 I 2HNELT, B
TR T X M4 E O — L a7 e 1O
A= V7R (RLHE B A GUER D B BRI & 72 X ik
R icE s KUK & Z OB HIZ DWW THRETL 7=,

2. WESBER-U7aT7

2.1 E=FFH

ASEE L, BRI AE LGB 1XKA), N
LB é:%u%ﬂé%(ﬁﬁk) e AR b, G =
L - L - {ﬂﬁmm mHhE =aEIcmE L, Je
LT RGP IS HE TN B P %9 20 km, ﬁitfm()km@%
WThb, K, EPJ%?)wxW%@kJII)\uJ(*“
151908 m) %V & 3 5 RAEN (FRIER 118 km, FiI

71830 km®) D ~TFHFIRISTER & M- HERCET TH D,

SR S N B S IS RE L, WD

BEORMIAR, o2 e UK
A5 (THNE A, 1962 © #Rill, 1994). AFEppE{H| o
CIER TSI Eﬁ@%’ﬁ(ﬁﬁﬂ KL, 1969) AAL 43Ai L,
BEPETRIC Eﬁ*ﬁﬁﬁfﬁmﬂ%’ﬁ(wﬁ 1929) 353453 % (BUAR
EA, 2004 5 KEFIEA, 2009) (H1KIB). %72, AF
Wl =l Lk, ARG LG, WEEL LML, FISHER
DAERIEH - ZHCE T, Sk Eh 3.
iﬂﬁﬁ JA< ﬁﬁﬁ?‘é%ﬁﬁ@&ﬁﬁﬁ, L%‘%%Bﬂ*ﬁ
*%bdc)%@):*ﬁ DS xR B, ZIFE, 2R,

z@ﬁ Bl Xar&h, ZhZFhORRREIE =i,
%Rbhg, kG, BE R LR 5 (THENIZ 2, 1962; &1L,
1994). FRIEIEA (2021) 13, FRPALE O 2 H il hﬁ‘f
ZRE TR & K5 X T RO A, (HEE
& Hi 7= a X &8, =i & 2R O B &N
7z, ThS OB R OEEAARIE, Zhfimidaii~h
WS, 25 Rpim & PRI P ST, S5 & B
P s gt & Hew < h v s (WEIES, 1962
PEPIE A, 2011 ;5 EIEA, 2021).

— T, PR TIZOMm T 2 UL, FISEEHOH
R~ VEER O M T B R A & G X, EEHE OB
KERC RS & T it 9 5 Mg = 2k, Zh&k b Fio
HEIE. ZREE (R, 1982 5 FIFIE A, 1985 ;5 4
WIE2A, 2011) & U < 33 kg (R, 1994 5 FRilig A,
1997) L IXFE RT3, ZhbsDHEFHKIZ, EHECH
LB, HESLOBEL SiIcio %, Hitok
P ARUEZE B0 U 7z, W & IRRKE R D FEH 6 75
ZEBOMBEI A LB EGEENDEEEZL LN TS (7,
1984 5 ZJFIE A, 1985 ;5 #&Il, 1994 ;5 FRiLE A, 1997 ;
PEFIE A, 2011).

=R, G A & ER, FEREERIS A T, B
R T B DR K E < Bl b (IF, 19825 k5
1EA, 19855 #F1l, 1994 5 HUFANE A, 2011 5 hEIE D,
2021). FEPAEEBTIE, WPE R R i O i~ D R
AL T2 AR F A, BHE R & O o 2R
OB A4 5 (FRil, 1994 5 EIEA, 2021). F
P ClX, mAAL AL, 3R A RS 50
JNPEDO I~ Tz, ‘Z@%E\{BE’P“@ BARAEDOH
WALA % BT O~ WG 043 5 (FH, 19825
ZRJFIE A, 1985 5 AL, 1994 ; #SZETV\] A, 2011).
BRI T, FRE RSO TS, RO
&% GOEIA DAL, FORKREIEIL0 ~ 100 mfE
EEeEZONTE 2 GE, 1982; HEIZA,, 1985; #&il,
1994 5 HUFNIE A, 2011).

B & FHVE oM, R OO REF
(Fflz, RO FROEE) 1220V, uhif%’ﬁ
KO H D, sRimAHi TS HEFNIZ2, 2011).
Rl (1994) 1%, 3K DM & % & i KK 70 mD g %
kg L Xy L, iy o, JEERE, Tk, sk,
EEBREICHY L, 2 ZHhMIS 6, MIS 5e, MIS 5d ~ MIS
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Fig. 1 Locality map of the Nishimikawa Plain, boring sites, and sampling sites of correlation tephra. A) Locality of research area and
sampling sites of correlation tephra. B) Boring sites and geological map around the study area. Geological map is based on the
Seamless Digital Geological Map of Japan, 1:200,000 (Geological Survey of Japan, 2022)
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Sc, MIS 5b ~ MIS SalZ /L, Z8ifEkE & 0 T OEH
WaEmrfBEIX LTS, £, #FL(1994) 12204
FEosL=y t &, FEH~ILEROE i & ORRIZD
WC, EEMRE G =, TERIEE R, BRI
WIS TE B LML Tn5. —J5 ¢, FJFH (1982)
RZJFIEH (1985), HEFIEA (2011) 12, ZEWEHEOME [
DUFETERE S U < \3IRMBRTERE O LS % 3 O TRR &
EEL, TORBERIRAISmiEELEEL, BHBLIOT
NOFEFH A 2B & XL Tw 5, BEFAIEA (2011)
i, Bk AR EARO T, WEIEERO LEIZX S
U, RETE OB RE O (B NIE 2, 2001) %
ZEL LT, Pifld120 ~ 95 ka (MIS 5¢ ~ MIS 5¢). L
B13 95 ~ 70 ka (MIS Sa) EHEE L T 5. 7z, BN
FEA(2011) 1%, FEPACER T Rbm & KRR 3 % 2R (B
M) A3, SEEF R PUER o) M T C RS D T A7 IS 20 A
FTBERRELHGET B Z ENERTE TR ND,
DL ORMA S 5 LIEHL TS, 20k 4k
Hrn b, ZREE 0D B - X3S, SFRALE O 2R
1 OB R, M OB R PE R O 1l T TR RG O T
WA BEHISAG LT, Wi TR CHE A SN
NTERY, B & T OB O XA AR 22
BREME A5 L, RALEHAL TR H 5. 72, %
11 (1994) A5, iy WA T T, EERE LD FRiDHE
BRI U lEE WD BRRICDONTE, £
DERRLUT EBEAARHTH 5. U EOTEZ»S, K
72 Cik, ke &0 FREOEFRIZOWTIE, ZRE-
WorhEe s AERWS Z L3812, #ERakEy
5.

-
—

2.2 R—=-y>yar

AWFFE TR L 72 2 7 O LI R R f 3t £ 2 & O
i, WIRICE O BT OMHINEILS 1XB, &
2=y PRy, KILKOREHER &%, $H2KISRNL 7.

2.2.1 GS-HKN-1a7

BEE - V=3 P B R Pa SR Ol o ST < 12 H7 19 5 BRI
A TR BT O pp R b (RERE © 34°53'27.47 N, AR -
137°127.8” B, fLIEIHEGES  1.38 m) ¢, 20184FIZpE S
ARSI & 0 B 80 mE THiHI X 7= (FTEBIE >,
2019).

[BHH & HERRERIR  PIERIE A (2019) 13, MO LT 2ARE
i & O EERR T, LAMRILS 2HRME DD
ML=y b ERL, Thi»2s, 2=y 1~ 131
RoyL7z, 2=y M3, AZ G R E» ST
BHELEF 272 72, MBIEH (2024) 13, HE AR
0o, 2=y b1, 2=y b3, =9y b5 2=y}
6, T=v k121, BB TR I BB L &L
fRIRL T 5. FREIEA (20200 1%, 2= b LK PO
BEREHhOF v — IS, N =B, YTk

D HELAERE L TV 5.

FRER © FREBIEA (2019) 13, LB R E A5 51
ICHEDE, 2=y P R2EWHEE, 2=y bl ~11%%H
Ffisxtlb L Tna. 72, BRERIEA2 (2019) 1%, A7
DI AW AT, 2=y F2~51F, 2+ T2
+ 5 HiJ& (Quercus subgen. Lepidobalanus) DAEHHEA 3%
FETHZEn6, It - A5 (2018) 238%aE L 2= 1E b
a0 S B, Fagus-Quercusit i (MIS 21 ~ MIS 15/16)
IZxftbE b MLz 72, 229 b6~8iFNHY
J )& (Alnus) R A X )& (Cryptomeria), 7 F )& (Fagus) D
TERHMtaRLET LI L E2MEL TS, ZOREER
Hib g kIR ILE BERT 2 &, I - A48 (2018) D
Cryptomeria-Fagusi@a (MIS 15 ~ MIS 11/12) iZxttb & h
LUREMED B . PIHIZA (2022) 12, A3 7 OEHIES
JEIFERET L, TEpHbaRETF & DKR»2S, 2=y 5
I B0 IR e RE (PR 40.44 ~ 40.75 m) 12, 0
~TNVEFICHEY T 3mSR SN E s D SRR 72,
PIHIES (2022) 12, ZOMmEER» S 2=y +2 B
& 71.41 m) E TOWREMRG #HKN-R14F & X457 L, #RIL
WM IS L 72, £72, ZomPERE~rS 2=y b
10 H B (B 15.22 m) $ TOIER®AN 2 HKN-N1 i & [X
5L, T VIR Icxb L Tnw . e, I TR
WO =y b 1OIE#BEE ZHKN-N1# & X5 L, #l
St MR h O TERGRR TR O W IS He X B AT RE
LTV 3,

KIWER @ 2= b 78 BEBICAIE T 2 V% 27.40 ~ 27.45
mDYekE I, RIS ~ MR D5 A IR A 7= SRR
TFD>35, KWH T ZORFRDOIEI B L HE
IZPRAE T B REHE (HRKN1-v27 T 7 5 L IFER) 23380 6 h 7=
FEllIE AR T 5.

2.2.2 TKNo.1a7 .

B ¢ 4 PR (S % 5 R AT 0
ZTE b (FLIER 5.0 m) T, 1996 - 12EBHIIZ & 5 T,
TR WS, i BithE K 02 ORAO W& =¥ 5
B (BRI, 1996) D—BR & LT, K 50 m% THEH]
Iz B - b (2018) 1, A7 ORBHOFEREE
17z,

JBHE & HERRIRES PN - hUS (2018) 13, FEAHO LTFAMR
Bz EOHBABEATXY 6N, HiE S h s HEREE
DUFIR A & B AL T B JadE 4 2= v b EEA & R
L, Fin6, 2=9 FD~A, ALTIZX4 L7 &
7z, L=y FD, =y }FC, 2=y FBOKL=y b
O B, wEO A% G A PTG - s, 2018), W
E~EAREDHFE LA ZPET S (D IEh, 2024) Z &2
5, WRkEEHEINS, 1=y AR, WHEE(LG X
EDWROGMA %5 <, MBECEEE GA, AKRETHE
EROWETH D Z b, WEREEE DORERREEE 2
57 (B - s, 2018). X 512, BlEs- i (2018) i3,
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(BT E 2)

ik K=V vraroyz b
Table 1 List of boring cores

Core name Core type Landform type Elevation (m) Core depth (m) Previous studies
GS-HKN-1 all core sample AL 1.38 80.00 Abe et al. (2019), Tto et al. (2020), Haneda et al. (2022)
TK No.1 all core sample HS 5.00 50.00 Aichi Pref. (1996), Abe and Nakashima (2018)
GS-NSO-2 all core sample AL 8.10 45.00 Abe et al. (2022)
N214 standard penetration test sample AL 4.52 35.29 -
ISJ all core sample AL 1.40 110.00 Kuwahara et al. (1985)

AL: alluvial lowland
HS: Hekikai surface

AKa7w=gO T HERKOMREIZHEIE, 2=y A

(R O B e R R RIS B R) LSl s b B &

2=y FBOWHKEN S 2=y P ADFERE - WK E AN
OHERSBRIEDZEA I, SEBHERIE O - WHRY 1

MAZKHIR T 5 &R L T 5.
ERER I - B 2018) 1, 2= v FB» 5 AU

ERTREBNERLATHEF ) 2y aF A4 HEL,

Zofho MY, 2kt o BCEEHE Gl - dul,
1968) EFABIL TWB Z &6, BRI B
&ﬁ%hﬁbt.it,%hibTM@l—/bQ a
= FDIZDWTIE, H FHVE IR O 2 5, Hikg
KO EOCEFIIC X B TR A fEfE L 7=,
WIhoOBS
KWK AR TIE, 27 OBBRETY, 2=y B
& NSO ot OB 18.15 ~ 18.16 miZ, JF
JE1 em®D H 7 2B KILIKIE (TKIvI8 T 7 7 L IEA) #
BoNhiz, 72, 2=y rCEHDOREHDBHEE21.8
~23.8 miZ, MRS ~HORIED Y A 21 i 2 7= SRR 1
DHH, KT 7 ZORFEDEIELWL EEFRIC
BT B G (TKI-v23 T 7 7 LIRR) @D 5 7=, &
AR5 5.

2.2.3 GS-NSO-2a7
HE:§§@¥ﬁﬁ$®%ﬁﬁm6%tﬁﬁﬁéﬁﬂﬁ
PERE T ST ] R IR o WS i (SRR P Fif i) -
(FRPE :34°52/45.4” N, #2ME:137°4'51.5” E, FLIOEES:8.10
m) T, 201912 EE EFMR AT &K D EE 45 mZ
THEH X 7z (FTERIE A, 2022).

JBHE & HERBERIE | PTERIE 2 (2022) 13, YR 29.59 mBA%E
DIAEE ({6
KEZRLRENL E OB EHERERICE D%, T
Mins, 2=y FN2-1 ~N2-6IZIX4F L7z, £72, HiE
b i, 2024) R BAbA (FIERIE A2, 2022) DFEE
NE, L=y FN23& 2=y PN2-4ITE DT
B Eh -G+ G B2 6N 5.
FEREBF : MEIE A (2022) 13, B MR R AEATIE S
RIS E, 2= 9 PN2-1 ~ N2-3 I 3EH#HK, 2=

7277 L,
EEN 2 ERBEIE O T AL 5 .

i & 2080 DIRAEE) & 0 BN OHERY %,

N2-4 ~ N2-6 {33 Rifg ISt LT %, fel b afrikic
DN, 2= FN2-11F 2 FJg (Cryptomeria) &NV
FIE Alnus) NEEL, 2=y MN23RZ I F /T A H
> il (Quercus subgen. Cyclobanopsis) DAERH LA A3 30 ~ 70
%a=?%£bé S, InTh, RIF - A9 (2018)

BB L 2B L8R D 5 B, Cryptomeria-Fagusiiy
(MIS 15 ~ MIS 11/12) & Cyclobalanopsis-Cupressaceaeidiii
(MIS 11 ~ MIS 9/10) IZx b & T 5 (RTEIE 2, 2022).
KWK ;PR IE 2 (2022) 1, 2= PN2-1iR% B Ok
DRI 27.53 ~ 27.56 mISHRAET 2 FE/E3 em®D &k
KRB A#NS02-v27 7 7 7 L4 L7z, sz fd4 5.

2.2.4 —GEWERTHAFISH T

BEE P4 =P SR D AR )T A IS 3 5
FHIRPY T — G RT xR Rt o ph R S b (FLITTAS &
1.4 m) T, 1980412 MR DAL N 0ORE T3
IS THE 110 mZ THRHI S iz, R 7220 T3,
Z5IEUE A (1985) BEEFELAT & AERMEA O W iR % W
LT3, AT, 202242 —1) Y27 a7 OF#E
AT, WHIFRCER & 2R A BIE L 7=,

B & HEREIREE - IRHIRE ORI X R AR O FHE S I 5
Sk, FhEAS, HWE96.90 ~ 110 miZ—&cHIL A
AEOWHEIRE, T 80.80 ~ 96.90 mik—IBTHiKE
EPAET DG L - RE R, BB T, HE 5.00
~ 80.80 mi, HAMIZHAILG % GO CmE, BE
DHJE, HE0.75~ 500 miz~ER 4+ EAREL, T
Hix Qa0 2 &, FEIE A (1985) 13,
b o pE e B m i o %, 720 ~ 11.00
m & VR 36.00 ~ 4225 mIZHBRE#RD T\ 5. £ 7z,
THIBEOHRXIZ D < &, HE3.20 ~20.50 m, 7%
JE22.10 ~ 2290 m, ¥EJE35.00 ~43.50 m, ¥EJE102.30
~ 110.00 miZ HFAR WA SMOanEEh s L0 HEC
Wby, BREOWTRENSS. ZhoDBE#EDS B,
AIMFOBEERETIE, WHIR ORI & > THEDEIR
BT LT\ 2720, FEM AN L 2 - g
102.30 ~ 110.00 m# &\ T, BitfA#MER T 2. FH
1E2(1985) IE AR T 7 DREMHL= v PR ERE LTk
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21X GS-HKN-12 7, TK No.1 27, GS-NSO-22 7, ISIZ7, N2142 7 DMERIRK & 7 7 5 O fEHE. GS-

Fig. 2

HKN-12 7, TK No.l 27, GS-NSO-22 7 OfEIKXIE, BIEIZA (2019, 2022) & FlEk - HiE (2018) 12365 <.
GS-HKN-1 2 7 O i e i P E 2 (2022) 125D <. fERHtAwERIF - A48 (2018) 12D <.

Geological column of GS-HKN-1, TK No.1, GS-NSO-2, ISJ, N214 cores and occurrence horizon of tephra. The columns of
GS-HKN-1, TK No.1, GS-NSO-2 cores are based on Abe et al. (2019, 2022) and Abe and Nakashima (2018). Paleomagnetic
polarity zones of GS-HKN-1 core are based on Haneda et al. (2022). Pollen biozones are based on Nirei and Hongo (2018).
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WA, AT, TSR, EET79 ~ 81 mfhEo
W, TR 24 ~ 28 miHEO R RE, FES miHhED
B REAEEM OO DOIRER 2R & LT, HRL
AN RD b2z, Thrb2=y b1 ~3IC
X5 L7z (55 2X).

FERBRF : £HUEA (1985) 1%, TEPHEAORHE & i
D&, HWE90.00 ~ 90.15 m& HAB ALK (7, 1971) &
D N OWET RERE (RRL,  1950) (P RG#E1, UG RE #F
DR, HIE30.70 ~ 42.25 m#% IREF- Bt T O g
B 720 ~ 13.25 mZ IR I T OB R T8, WHE
5.00 mPAEE PREIEIZ X LT B, HEEE30.70 ~ 42.25
m Tt 2 FIg (Cryptomeria) RNV /) F)& (Alnus), 7 T8
(Fagus) DIEMHMELAR LT 5 Z &2 56, #hibd % kil
KA BRI 5 &, &I - AI(Q018) D Crypromeria-
Fagus#iii (MIS 15 ~ MIS 11/12) {21t X o 5 aJREPE A
b5, F7o, FEITH(1985) 13, HELAHEICHK SR,
YREE5.00 ~ 14.00 m%&, BHBEIZHIL T3, 20224
DOBRETE, WES.00 maAERE LT, HEREWO K
ERKREL B 5T 72, BB L& 5 I2%E
80.80 ~ 96.90 mix—¥BTHRIENHAEL TH D, ZOFF
B e g A G R KRG T b B ARG RE (5, 1990)
ERHSBEML T A, & 612, FFIZH (1985) DIk
LERERZERT 2 L, ZORBER, SRt
XHLEIONS.

R : EEIEORIRKNIZ I, EBHROVRRE RO HE
29.50 ~ 30.65 mIZEEIRAE & WD LA B D, KUK OH
BT ZOREED & BEAD A T 2B KKK IST-v30 T
75 LIEE) AR S 7z, FElE BT 5.

2.2.5 XE#{EE2— (N214)a7
BEEE - V4 =P EP R PSSR O RAR N A S TS R % 5

FNULPY R VENT OBES 3 b (FLOEER - 4.52 m) T, BRI
VLYY = [ A B B T 23 2016 SR IS BRI A D 7= 0012, B

3529 mE THHIL 2K —-) vkl Th b, AaT
i, Ao 7B EWRY, HREEENZ, R
1 mf b CEREN & A 72 R e B A G FH D~ 1 GO A2 e
V. DIT ORI, PRI PR S AR & X
F AR OBERRERICED .

JEHE : VRIS 24.85 ~ 35.29 miZWE~ WSS & FITHK
Eh, BWE7.85~ 2485 mid i & & oW E RN~
Ji&, TRIE3.80 ~ 7.85 miFHkESLUefd A 5k 5. K380
mliFIFH L TH 5.

B : EMEE ARBRONIEIZHE S &, H#E785 mo L
TeRROERKENKE < Ha 5. K7 OMHINE,
MR E T 5728, FE 785 m&k D L0 fEHEIC
A ANMEA 2 ~ 3 DRE 2 Jefg TR IC b h
2LEZLNS. —FHT, HET18 mk ) THOEHER
TR ONfEA 6 ~8 & LR &0, FLOM T g RE
Fr (Bl 2, ZIRIEH1985) & BRET 5 &, WhiE T3

oA % RO Y

(EEED)
<, EHicbehd&FEL 65, KT, %
785 mEHRAL LT, THNOMHEL2L=y 1, L

Dfg#eE 2= F 2L X5FL 7.

KIIR : JEHIEEORIRKNIZIE, I 7 TEBOIRER U O Mk
R DEIE 30.20 ~ 30.35 mIZEERBEOWHBHAET 5 LT
WD o7, ZOETHEM I N3l » 5, A
DH 5 B KIKRE (N214-v30 T 7 5 L FER) AT &
FElIE AR T 5.

3. T7ZHABMETOR T E

P9 = PR T O RO FER 2 HEET 22 & %
HWE LT, 4ifiotr—na7Rple 1sior—
VR (R AR 1B E B 4o KK RE (TK1-v18
7 7 7, NSO2-v277 7 7, ISI-v307T 7 7, N214-v30 7

F) E20D kI T A DYEHEREYE (HKN1-Vv27 T 7 7,
TK1-v23 7 7 F)IZDWTC, SAZENEEHL kLT 5 2
DOJEPrEEE, FRTCHRMERK, MEITTRHR O 5T %
iy, BT 77 LD ELT 572, N214-v30 7 7
FUIZOWTIE, BIEBIEA (2022) 12 & - T, AAZENEK
kLA T 2 OIEITERE, FER S ITTRMB A BRI ]S
ENTWB 728, BINTHREILREMAKDOA I L2, K
IWKE - KA 7 2 ORERED KRNI DOWT, @
WP TIRIF2IZ, 63 pm& 250 um?D & %W ETAEE
L, 63~ 250 um (RfiRiid~HMRiid 3 4 2) Ok 7 % %
HU 7z ZOER L 7K+ % 60 CLUT TRURFREZIE: X
B2k A A R L U2z &Rz on T, F%H
WEEFToKIUT T 2 DBEREH A E OB, JH
ﬁ+®@%,&Ufﬁﬁmiﬁ&tﬂimiﬁﬁwﬁﬁ
Bk o7z il 5 5, HKN1-v27 7 7 1220\ T,
KIKAETR & HEE S h 2 SR AEN L EEh TV
728, TSRIZAf SN KL 7 2 DTS RMKIC
DWNWT L7,

Kl 2 2 DIERESEIZ, - B (1996) O K &
ZEIZL KWF T ZADR ﬁﬁ@ﬂ X, mEZEA
RUHIE RS EMAIOT (BRA S S E B 5 5E, 1995)
EEHHLUZ KLY 7 20 ERSICZMEIE, S0,
TiO,, ALO;, FeO* (Fe*, Fe''& & #FeOk L TAIE L
7M. DIFRIEE—), MnO, MgO, CaO, Na,0, KON
IRAFIZDNTHM L7z, Zhrid, B SthbEHE
R L, T 3L — 5B0UXHER 5 M E (EDX) EMAX
Evolution EX-270 (HORTBA#Y) % {&#k L 7= & AR 7 9A
MEESUL510 (HITACHIEY) % FH 7=, EDXD 73 i §: 1 13,
I A (2018) IZFCHEE & N7z HIRICHE D 72,

Kl 5 2 ORETEEMBR O IHHE, RS HEE
BIZIRFEL, V- ¥ -7 7L —va VRERBE TSI X
v B 'R (LA-ICP-MS) & Fl W72, i ki, &
¥ (2017) & [Al A% 12, 1CP-MSIZ, Thermo Fisher Scientific
tH#HCAP Qc%, L =¥ =T 7L -3 3 VREELA) I,
TELEDYNE#E#ILSX-213 G2+ (Nd: YAG213 nm) % 7=,

<.
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KA 7 ZDTERERIEHTE, TR - MEK A ILRM
BOGHHEIZED &, - I & £k L 3 288k
F750H2as(FENI - HA, 1991 ; FINEA, 2000 ;
HTH - i, 2003 5 BABIEZ A, 2004 5 BAEIEA, 2007 ;
ARE - #42, 2011 ; Smith ef al., 2013; Kimura et al., 2015 ;
ERIE», 201545 8) 26, A=) v rilkhos 75
EXRHEENBWREMDE VT 75D Y S EFIL,
A= VRN LT T 5 2D & RIC AT, KilA
T Z DRI RPE R FRAT - MERK A IR E & 17 -
72, MR Eh izl s 7 5, BEREEO LikE
PSP OSHE10 (Ks10) 77 7 ROEH18 (Ks18) 7
75 (2 1F, K-, 2011), PT#E3 (Aso-3) 7 7
7 (BTH - #F, 2003), iR U w42 W0 O Hp TS it
AR TR £ Bk (Ata-Th) 7 7 5 (W - HiH:, 2003)
IZxttb & hzHa-3 77 5 (Bl AL, #2ih, 1991), EHIR
B35 15 0 v B T 9B S R T S5 A g o T AR (Kke)
775 (MTH - #H, 2003) 12 b & 2= b1 (kb-1)
775 (REIED, 2008) THB. AR THHLZT 7
5 OKINKF 5 2 DJEITHE, EDXAMIC & 5 A ITCEAM
R OTLEDOBIMOERY) 2R EFIRITE L0/
ek, TR ITCEMB AP 2 KUK DOFERNZIE, Ba,
La, Sc, Sr, YHF DM EILEKIRIE ®Ba/La, La/YF DM
BIULEERIENTH B Z B Eh T3 (A
i, SHIERIE 2, 19895 HINEE, 1990 5 HATIE 2,
2005). % Z T, LA-ICP-MSIZ & 3 1& 0% (Ba, La, Sc,
Sr, V, Y) £Ba/La, La/YDOETLRHERE I EZ HIRITRT.

AU TEABRBDT 77 ZORET T2
DEAZHFHOLEH RO LR

HKN1-v27 575, NSO2-v2757 5, ISJ-v30F
77, RUKs10-Ks1857 75

GS-HKN-1Z 7D 1=y b 75 EFOERE 27.70 ~ 27.45
mDYefE I, FRHRIED ~ MR 4 Ui 2 72 SRk
TFD35, KWH T ZADOKTFRDEN2 %S DRE
& (HKN1-v27 7 7 ) A58 5 17z (55 21X1). HKN1-v27
777D ETORREIITKLT T ZANEEAEGEENK
We, KA I ZABEBITIREL TChb WA 5.
mET g TESKLT T A, BEEHONNTIL
U —=LTINIFEAETH BN, ZAE=IANNTLAE A
55, KiliA 7 ZOJEHTE (n) 131.496 ~ 1.499 TH %
(F2F). HEPEFREEZhIHEIh-H 50T
AL L7z Rf, A9, HRROEA IS, Wm0 B i
IZZ > TEBLLZERAEL, 2OMBIhTOhAEVE
AREHEOABEENTNT, KILPKKFE O TREN: A3
O, BRGNS GEhTn 5. B
WEAKEDSFRTH 25, & THKILIKGEFD E S H
BAHTSH 5. ERAAIET LT 5 2 ENERIZAA L
OB ARENDB 2D, ZhEDERBICHRMK S 5
L7z kil 7 20 FGreRMkE, ~F¥5E TSio, 28

4.

4.1

78.8 wt.%, FeO*H'1.1 wt.%, CaO# 1.1 wt.%, K,0133.3
wt% THh -7z (2%, F3X). &b, H2EXOERD
TEEHE DA RIE, KiliH 7 2—RZ & DI T
3 <, RSP, TERICERMEFRELR L. KT
T Iz EEN S EIEMLRERIZ AR I KT T 2ADE
KA TC R L, FYIME TS0, 5179.0 wt.%, FeO*#30.9
wt.%, CaO2i1.1 wt.%, K,0iZ34 wt% T d - 7z. Kil
H 5 AL EEasicas sz kbg s 2, ERS
TERMKANZIEE 728, [E—0 KRR O e A
mo. Kb 7 2 0MEITTRMBIE, FaE TBas 534
ppm T, StA372.8 ppmThH -7z (3 FK).

GS-NSO-22 7D 1= FN2-1# LEBOJEREH D%
27.53 ~27.56 miZ, BBJE 3 cmD B D KILKE (NSO2-v27
77 7)) kE B (FIEIEA, 2022) (F20X). BIEBIEA
(2022) DELHICH D &, AT T FICEEThLEHIEY
kA T A0E, IS & A BB TR L Tn 7z
2, b ICARASR NS, BIEmE, BaPadk
EEERET S OREE, kLA I 2 ERNSICEE L
WIREANRC 5. Zh o ORI ARICEa Shizk
(W7 7 ZDFRICHRMRIE, FE TS0, 23 79.1 wt.%,
FeO*730.8 wt.%, CaO%h 1.1 wt.%, K,0i33.5 wt.% TdH -
7Bk, HIM). AR T, SREMAHRICIAESH
72 KWL A 7 A DWEICHEME &2 BN L2 25, F
Il TBah 493 ppm T, SrAi56.5 ppmTH -7z ((E3E).

1ST 7 O BB it D e kg D VR £ 29.50 ~ 30.65 miZ,
HEDH 5 2B KIKRE(ISI-v30T 7 J) hasd b7z
(BE2[X). AW THEIEL -0 7EEETIR, 27 D%
FRENEL ko272, s BRI REE D
%< EBEET0 cmFEE D —ED KILKRE L L CHERT
7. i, 2RPBHKBY A X THDE. KT 75
i, kid g 2&FRET B, KT 7 20BEIZER
BIHDISTIL e o — LFUIRNATHRI 2 F — LN TILBI
GEh, ARV OTIRMHERIE D LIRC 5. SHIEYIZE
ZRREEANGADTAICEETh S, TV H I X —
Va VORRMER S B, Kl T 2D (n) 13 1.499
~1501THh5(EE2%K). KA 7 2 DT TERHRAK
1%, FIME TS0, 3 78.8 wt.%, FeO*4%0.9 wt.%, CaO73 1.1
wt.%, K,0i33.4 wt% Th -7z (B2, H3X). METT
FHIE, FYIE TBaA 499 ppm T, SrA174.7 ppm T dH
% (H3K).

3R U 7ZHKN1-v27 57 7 5, NSO2-v27 5 7 F, 1SJ-v30
77 T OELFIR I TR MTH Y, HAXL
TELAREMESAE . Ak, NS02-v27 T 7 I D45k
TR XN TWBE KLY T 2 OMETCEMRIZ, ftho
i kil # 5 2 B OMEITTEMRIZHENT, La,
Se, SIDEHBEVPERIZE LS TWB(E3R). 20
1IZOWTC, KIUH I 2R ERENDHT 5 2 aBME»E
EY EMBILEDOME IR L > T30 E S 2, 54
HHS 2232 DA D 5.
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(Wt.%) (Wt.%)
17.0 3.0
165 | X Al,O, MgO
16.0 - 0.00, Xy, : - 2.5
155 - 3 3

15.0 - ﬁ 5 L 2.0
145 - o X o

14.0 - . - 1.5
135 - .

130 - - 1.0

125 - $ X
120 - QQ L 05

15 -
1.0 ':'Q*"o.o
60 65 70 75 80 60 65 70 75 80
7.0 6.0
651 % FeO* . CaO; ss
6.0 - ;;go S - 5.0
33 1 . % L 45

5.0 - 3
45 | . . - 4.0
. [ %
4.0 - A 3.5
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2.0 - “ @ e
15 - '
' L2 1 1.0
1.0 - - k4
0.5 - - 0.5
0.0 e e 00
60 65 70 75 80 60 65 70 75 80
5.0 6.0
Na,O K;0! 55

4.5 - .
. Xy +’ + 5.0

) g . x ® M L 4.5

35 | 9 @% .
: by 4 «®e - 4.0
1 1 & s 3.5

®
25 - o 3.0
- 2.5
2.0 -
r 2.0
1.5 - 1.5
10 - |‘.‘I||‘|%||||}1|||1.0
60 65 70 75 80 60 65 70 75 80
SiO,(wt. %) SiOy(wt. %)
— : Legend S
Nishimikawa (This study) Oita (This study)
¢ TK1-v18(C1) o TK1-v18(C2) o0 Aso-3B flow(C1) o Aso-3B flow(C2) e Aso-3A?(Ash)
ASO-3 Lake Biwa (mean) Kobe (mean) Nagano (mean)
(Nagahashi et al. 2004) (Nagahashi et al. 2004) (Nagahashi et al. 2007)

XBT39(C1)xXBT39(C2)x BT40X BT41 Ky-I XKy-Il(C1) XKy-ll(C2) + TK3840(C1) +TK3840(C2)

Nishimikawa (This study) Hamamatsu (This study); Nishimikawa (This study) Toyohashi (This stud
Ata-Th ( y) ( y)i Kkt ( y) Toy ( y)

aN214-v30 a Ata-Th(Ha-3) o TK1-v23 o Kkt(lkb-1)
Nishimikawa (This study) Nishimikawa (Abe et al. 2022) Boso (Abe et al. 2022)
Ks10/Ks1
s10/Ke18 a HKN1-v27(VG) = HKN1-v27(Gl) = 1SJ-v30 a NSO2-v27 = Ks10 = Ks18

FIX KILH 5 ZADTERGTCEMK N — H — K. BT39 ~ 41, Koyo(Ky)-I, Koyo(Ky)-II, TK3840 D K53 TCEAEK CF
M) 1%, RAGIEA (2004, 2008) #BHL 2. Cl: 25 A4 —1, C2: 2 F A4 —2, VG: KILiH#H T, GI:
EREA IS A Shiz kg 7 2. RO TEIE, Y ALoNBITS 5.

Fig. 3 Selected Harker diagrams of major-element geochemistry of volcanic glass shards. Major-element composition (mean
value) of BT39~41, Koyo(Ky)-1, Koyo(Ky)-II, and TK3840 are referred to Nagahashi et al. (2004, 2007). C1: Cluster 1,
C2: Cluster 2, VG: Volcanic glass, GI: glass inclusion in beta-quartz. The lower part of the figure is a legend of symbol.
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H3E KA T ZAOMEITTRME. A, LESPEE, TEROEMERZETH 5.
Table 3 Trace element composition of volcanic glass shards. The measurements are shown as mean
value (upper row) and standard deviation (lower row).

Tehpra Sample name Tephra type

Trace element

upper: mean ppm, lower: standard derivation

Ba La Sc Sr \ Y  number Ba/La La/Y

TK1-v18 (C1) tephra layer

TK1-v18 (C2) tephra layer

Aso-3 Aso-3B flow (C1) tephra layer

Aso-3B flow (C2) tephra layer

700  36.1 20.6 497 79 342 8 194 1.1

44 2.4 L4 40 14 2.1
830 445 147 236 143 362 10 198 12
35 2.9 1.4 22 L5 2.5
594 295 165 454 710 298 4 20.1 1.0
39 1.9 2.2 26 4.1 4.8
819 365 13.5 230 141 355 14 224 1.0
42 3.0 22 14 L5 2.0

826 398 143 225 10.12 37.0 14 20.8 1.1

Aso0-3A? Ash tephra layer
62 29 2.0 12 0.96 4.6
467 225 399 80.6 3.04 13.6 15 20.8 1.6
N214-v30 tephra layer
11 1.5 0.53 34 0.35 1.3
Ata-Th
482 241 382 795 298 17.0 15 200 14
Ata-Th (Ha-3) tephra layer
18 13 0.57 32 0.28 1.0
. . 566  28.1 9.1 80.0 346 335 15 20.1 0.8
TK1-v23 volcanic glass concentration
23 1.7 1.2 3.8 0.56 22
Kkt
619 31.13 852 81.1 199 335 15 199 09
Kkt (Ikb-1) tephra layer
16 0.86 0.89 22 0.23 2.1
. . 534 2392 552 728 7.81 23.0 15 223 1.0
HKN1-v27 (VG) volcanic glass concentration
17 0.95 0.98 4.8 0.62 1.4
tephra layer 493 208 7.8 565 590 22.1 15 23.7 0.9
NSO2-v27 .
(glass inclusition in Beta Quartz ) 15 1.1 1.6 3.8 0.77 1.7
499 2239 568 747 748 20.6 15 223 1.1
Ks10/Ks18 ISJ-v30 tephra layer
15 0.81 0.92 4.8 0.58 2.0
493 22,6 442 834 6.16 239 15 21.8 0.9
Ks10 tephra layer
26 1.5 0.84 52 0.84 2.8
547 235 527 784 756 222 15 233 1.1
Ksl18 tephra layer
29 1.2 0.35 5.1 0.93 1.3

C1: Cluster 1, C2: Cluster 2, VG: Volcanic glass

W2, HKN1-v27 7 7 5, NSO2-v277 7 7, ISI-v30
77 INENT IREDOENFFIZONTHRE T 3.
HKN1-v27 7 7 7 D JE#E 12D v Tid, Bl 4513 A (2019)
13, A F)&E (Cryptomeria) RNV J F & (Alnus) DAEFHL
ENZETHZ &R, fFH - ARIK (2018) D Fagus-Quercus
A (MIS 21 ~ MIS 15/16) & D H L W ek b 1z
BENDBZEEWSMCLTW S, FIHIZE 2 (2022)
1, HKN1-v27 7 7 7 O & ¥ O 1 3 i 5 3 12 2 »
T, HKN-N1#ERX4 L, T v EREBRE IS L Tn
3. NSO2-v27 7 7 7 DEHEIZDWT, FlEBIEA (2022) 13,
2 ¥ & (Cryptomeria) R~V J ¥ @ (Alnus) DIERHL G B
ZPEL, &I - I (2018) D Cryptomeria-Fagusiiy (MIS
15 ~ MIS 11/12) 12/ LT3, 1SI-v30 T 7 5 D i
1I2DOWT, FJFIEH (1985) 1F, X )& (Cryptomeria) 2>

v 7X@ (Alnus) OERHUG A S FET 5 Z &, {EFta
BHERCH B LARHEORE, WSRO FHE &
M5, BAKEPKIAO HRE T & 2 53R X D S
HMTHBEMELTWS., ZhH63D0DF 7 7 DEHE,
Z X )& (Cryptomeria) NV /) % & (Alnus) DIEFHLA
LT HETRCHD, 77 7 OMENIE ST 5.
L7277 5 0RO FRETFE#HEEL T, FiTk
i 5 2 DRI, (LRI &L 25T 7 5 %
BT B &, R I T IR B A R m ] 5 7R
[0 % it & 3 5 LIRS AR RS (F8AG - =iE, 1984)
IZHE BKs107 7 5 R UKsI8 T 7 5 (W4, 19525 W]
HHE A, 1980 5 f6iAG - = HE, 1984 5 KEF - M4, 2011 ;
Kimura et al., 2015 ;5 -EILIEA, 2016) D A A Hofefdi &
LTETFEND. FDD, T 7 I7D5H&FEhEL 7-.
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AAFFETHMIZH W =Ks10 7 7 5 Ok, KE -
7 (2011) M L 223 & 6T, TEEREA RN
& B 1XA) (AE##35°26'5.97, HAE 140°12/28.7") D
ARG OFETE (5 7755 O 1 VBRI fli e 1 3 oD VB | D i
PH : fEAG - EBE, 1984) ICPRE 2/ 10 ~ 15 cm™T, ¥
H~IKE@ %2 L7z, MRy A4 X055 28 KUK
FEchsd. K775, Kiuds2&xFEKRET S, k
AT ZDFREIETINTILY =L ZFE—LNT )L
R SPATRIAS L <, MRMERY, 2RV ORI EEh5. &
SpdEEARK A2 L <, HABARHEFNEG S GEh
5. KiW#H 7 ZDJEHE (n) 1£1.498 ~ 1.501 TH 5 (552
). KA 7 2D FAITLEMBUE, FHAE TSi0, 2
78.7 wt.%, FeO*730.9 wt.%, CaO7'1.1 wt%, K,0l3.1
wt% Tdh -7z (2%, HIX). MEILHEMRIL, Fii
i TBa%'493 ppm™T, Sr»'83.4 ppmTdh % (3 FK).
7z, Ks187 7 7 DFRHE, KIF - M7 (2011) 235347 L 72
AL Fl—T, THERRAMRRET SR (GE1XA) (o
35°25'3.8”, H#¥140°1423.7") DS B OFRE G 5D
1380 DX [ Al b I oD S | D REEPH - 78S - A%, 1984)
IZHEFE 3E)E 15 cm T, #k~IKAtGE S L 72, ki
YA ZDH T ZAEKRKINWKETH . K77 71F, KA
52%&%FHRETS. KIUHT T ZADBRETII ST LY  —
LA ZF— ST A AP R O E D & 4 T
LIRIFTHEE TN, EEMILAANGEEL, BN
MOdaEh, O b2 oNS. kilA
5 ADEPTHE (n) 131.499 ~ 1.502TH 5 (5F2%). kil
5 ADERDSICEMBIZL, I TSi0,7378.5 wt.%,
FeO*%1.0 wt.%, CaO%%1.1 wt.%, K,0133.6 wt%TH >
7o (B2, HIX). MEITHMEIL, T TBasi 547
ppmT, Sr2'784 ppmTdH % (3 EK). ZD LSS, B
WA DOKsI07 7 7 £Ks18 T 7 T D/t & 7§ =
¥} OHKN1-v27 7 7 7, NSO2-v277 7 7, ISJ-v30 7T 7
TOHNEIE LSBT D GB2K, H3K, HIX),
T 3 AREME S =, LA L, KB (2001) RHTH -
I (2003) KB - WA (2011) R EATERHL T B XS 12,
Ksl0F 7 5 &Ksl8F 7 51, ‘KIliH 5 2 DJREITERE
By - ME TR s E DR TE P TH D,
i ORI L,

4.2 TK1-viI8T 75 &As0-3577 7

TK No.12 7 D2= vy bBiR OB E LoJekREH
DYERE18.15 ~ 18.16 miZ, FEIE1 cm® # 7 2B ALK
JE (TK1-vI8 7 7 ) Bk 6 h 7= (F2X). A7 753,
KA g 2 EREEhE L, GERLHIM»EGEHh
3. KA 7 2D, MEEAPHENBED/ N TIL
Yo =B ZE = NN TIUHIREATRID I IE ), HERe
HED ARy DRIRWHAIOH 5 2 & k5. 5
ZAFReR)iAL U, EHARD 5 2 ZEITH A WHIE DR
DV DHREL V. R E~RED S OB

Lo, RENORMIIAER 5L TNETSE
D, EERBPRER THZEDEASNS. EHEWZ, E
HREGRHANEG 2 TR E 35, AT 7 F13F, Si0, 5
64 Wt.%RI D KILNA T A & Si0, A 71 wt.%Hi% D KL A
T AN, ZFNENEIRERLERHICRME, MEITHEM
D BSAEAHBIC R 52 5 24 —&BERT 5. LT
T, SIOMEWNEERTH I AR DI L —T% 2 5 2
2 —1, SIOBEWVEERTH I AR =T %25
28 —=2&LT, ERZFNELBT 5. KlH 7 ZADIEHT
KX, 7722 —11E1534~1545T2 F XA 4 —2
31513 ~1516TH 5 EF2K). KlH 5 ZDFEKSITT
FHEIE, 7T 24— 1OEEMET, Sio, 2364.1 wt.%
FeO*#5.3 wt.%, CaO%h%4.2 wt.%, K,0133.8 wt% TH 3

(2%, $3X). 72, 77 24— 20FHIET, Sio,
72370.6 wt.%, FeO*732.2 wt.%, CaO%% 1.7 wt.%, K,01%5.1
wt% CTHh 5. WMEILEMBIZL, 75282 — 1DEHET
Ba73700 ppm, Sr23497 ppmTdh -7z (F3%K). £/, 7
7 A4 — 2DONF-YIE T, Bah’ 880 ppm, Sr¥236 ppm T & >
7=.

TKI-vI8 7 7 7 ORI S IE TR O KL H 7 232D
DIFAR=IIHIPNEDONKELEFEHMTHY, 20D
X nBMA R ORI T 7 91213, Aso-3 T 7 7 L
2 (Aso-2) 7 7 7283 % (HTH - Frf, 2003 5 B#GIE A,
2004, Kimura et al., 2015). W7 7 %, KiL#H 5 2D
JEIT R O CTREFI A TTRETH © G511 - T,
1991 ; BAGIZ A, 2004), Aso-37 7 7 FEBIL 727
T77THh5b.

Aso-37 7 7 DR TN KIKRBHZ DWW TIE, EESIT
BEALDENALTOEWEY, KBRS TEE
DO T B B HEREH (5 7493 D 1 VB RIET K 4 bk oD 4b
BIOHPH : HRNZA, 1997) 12HkF 5 F & L TAWmiHE
ML ZzonsRB &2 AT L=, FI&3S A 2
JUIE A& D Aso-3W (B MR RE), 3A CKIERHERD),
3B (KWRmHERY), 3C (CKIFFHER) IZIX 53 & h (VNI
E2, 1977), 54570 1 MUEXIIRT K23 il oo B | oD i
P T 1 Aso-3B KR HE RS A3 v v BX EEHEREI OO T ALIZRE
B»HENTNS (ERNEA, 1997). HHialE O EREU & (58
1XA) 1, JB#% : 33°11'51.7", B : 131°40'4.1"C, Z
OBETIIEB MR & E 2 b BEEIcHEh T, F
Mk DIEXH6 cmDBE TG, J5X 10 cm® KI11JKRE
JEX 100 ~ 250 cmD¥RAG & 2 2 Y 7 & & KR HERE
Mngigeh, e LifidAso-3W, Aso-3BEH X 5
h3. WMEFEOBMOKLIKEBIZ, Aso-3AKMFRORET AL
JK & Aso-3BAKIRDBE FKILIKD E S 6 21N 2 0]
HEMER H 528, ZZ TR T 5 &5 I1klAF 7 2D
B AL FHIR 23 As0-3BE X R 5 5 728, Aso-3AKET
KILK &R U 72, A #r ik kI Aso-3A & R & Bk
KRG (LA, R 2 BTRR3A2T 7 54 Y 7L LIRS,
Aso-3BKIFHEREM O~ bV v 7 21T F 5 KILKE
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7y (LUK, B4 & MEF3BT 7 7% Y T EIER) & H
W7z,

F#E3A?T 7 54 ¥ 7iE, K@% ST 5 kILKRET
HO, WK ~FRBY A4 ZOKLF T ZETRET S,
Kl 7 23 BEMEE T CIdBaE RO TCE D, TR
N T I o — UL SRR ZE = LS TATIN L L
AR, 2R OMEEENDE. F2, RoOBGE~HE
EELZAREUELLORPRODHMEMEELLONTK
PEEGEENS. KUH T 2O (n) 121.513 ~ 1.515
DOFPFBKET % 150D, 1535~ 1537 2R T DN T
LEBOOND (F2FK) 2, BIFELEO L OIKIROE
BREEEETEDIZL N, HEMTHEFRL AR S
<, BHAOeEENhE. KLUH I ZDOERFICEHML
1, EE TS0, 21 70.8 wt.%, FeO*432.2 wt.%, CaOA' 1.7
wt.%, K,0lZ52 wt% Th -7z (2%, H3KX). MET
FRAE, F¥IME TBas’ 826 ppm, SrA3225 ppmTdh % (58
3%). JEITRSECKILST 7 2R T EELEI 2 & DK
W7z, LA ORNR L L Tng,

W&53BT 7 59 ¥ 7T i, IKEA~BKA~KEEE
B9 2 KIRHERI O KILKE 73T, RifE3 emPL T D)k
BRARRGZ2Y 7, 5smamd FOREGH L E % &
. v MY o ZFAITKIH T AR ETERET S, K
I 5 ZEFATR, 2 E— N T AT AR UBEMSE T ¢
BECGEHZ ZIEEVEEEETS80L, BEEET
LAREW, ARVIOH HEVWEHRATARY VAN
O, BARIZBGREIEOH 5 AR NE LS DEEN
Abid. KK T ZADOEIrE (M) 1F, 1.536 ~1.554&
EORFI3EED 2 VIERAaNE L, 1514~ 1516&
ki3, EEEW S 503 EES 2. EHEY
BHEMEA 22 <, EHFA S HRNE <, Z20E,I
bfricgmAaliaraEzhsd. Kb 5 2O
1, Si0, 2363 wt.%Hi%D & D &Si0, 7371 wt.%HI#%D &
DA, FNZhFERIFITCHEML & MEITTRMR O 5 HrE
NIHIRICHR L 50 7 A2 — %K T 57-9, HiEE20 7
28— 1, BEEIIAR—2L LT, TNTIITEHT 3
KA 7 ZDFERITCEMKIL, 77 24— 1 Ol
T, Si0,H362.6 wt.%, FeO*436.1 wt.%, CaO#'5.0 wt.%,
K,0l334wt% THh 5 (2K, HIX). &7z, 77 A4 —
2OFHIE T, Si0,4370.7 wt.%, FeO*#32.3 wt.%, CaO
1.7 wt%, K,0iZ52wt%Th 5. MEITTRMRIE, 2
7 A4 — 1 DOFPE T, Bad 594 ppm, Srh 454 ppm T & >
7-(E35%). £, 752220 Ml T, Bahisl9
ppm, Sr23230 ppmTdH - 72. T 6 DHHAHEX, #fd
L7-F8F3A?T 7 T4 v LD & iR+ 25 &, &
T AL = 205l EHPIL T 3.

WIZ, Aso-37 7 7 DR M AKILIKIZB Y 2 REAERTZE (151
Z1E, BABIZA, 2004, 2007) DHIHHE & O g %17 - 7=
ZhET, #EWMOSEWMI 7 GE1XA) TIEBT397 7
5 A Aso-3BK LW, BT40 ~ 417 7 T A Aso-3AK WL

IR S (BAGIE A, 2004), KBIBHFEORNHT A 5
v F a7 TlidKoyo-I7T 7 7 7 Aso-3AK 4 1ZKoyo- I 7
7 5 A Aso-3B KRR IZ XL X M (BAFIZ A, 2004), F¥F
BoOEEEAR—) Y2737 (F1XA) TIETK3840T 7 5
MAs0-3 T 7 FITxbEE T B (BAEIZS, 2007). 2
oD FEIK EFE4RITR L. BT9T 7T &
Koyo-II 7 7 5 DSIO, A E DD 7 T A # —id Aso-3AK
WICHR§ 2 ATBEME & 8 S T % (BABIE, 2004).
RABIZ 2 (2004, 2007) Tl&, BT39 7 7 J RKoyo-IIT 7
7, TK3840 7 7 7 D ERK A ITLRMEIZ DWW T, Sio,
263 wt.%HI B D KL H T 2 & Si0, 2370 wt.%H1 % D Kk
IWH T 2ATHWNEAARICR LS ZEn 6, ThEh
ST E N TS, 20720, KR T, b
L72TK1-vI8§ 7 7 7 L f[#f3BT 7 5 % ¥ 7L & Rk,
SiO, WMEVMEART H T AN DIV —T %05 A8 —1,
SIO, BENMEART H T AN DI N —T,h 528 —2
ELT, ZNEFNEINEFEI4LRTHITTORNT. BEIEZ
2 (2004, 2007) A3Aso-3T 7 IR L 72BT39 ~ 417
7 J, TK3840 7 7 T O EM A TCR MR D 73 il 1335 %
5HMNERI L 72A50-37 7 T O MHE & 12T —3KF 5 (383
X). KEFFETHN L 72 KT DAso-3T 7 7 TlX, Fiffik
3A?T 75 H Y A, TKIVIST 75 DY 5 A K —2
EFERAITCRMRNZIE 3T 5. 72, 3BT 7 5
P TNE, TKIvIS T 7 F LR L, BITRRLFR S
TLEMR D RAEB200D07 5 2% =120 hh, BT 75
DT AL —[EALOGHAERIZIFIE—HT 5. TKI-vI8
77513, W#E3BT 7 74 Y IR B—TF, Filfk3A?
FIIHYFIEFRIBT 7 5% Y FANRMEL -G
DEDOHWETAHETH 5. WTFhit® X, TKI-vI8T 7
F1E, Aso-37 7 FITxILT & B AlEEMEA R,

4.3 TKIv235 75 EKktT 75

TK No.1 27 DHE21.8 ~ 23.8 mDYEREHIZ, Mk
W ~HORRD o 4 XI2Hi 2 228K D 5 5, KA T 2
DR TED L2 %I DRERE (TKI1-v23 T 7 7) 3
B oNz(E2X). TKI-v23 T 7 5O _ETORBEIZIE,
KILA 7 ZABMEEAEEENL N0, HE21.8~23.8
miIXKINT T ZABARITIREL THhBE LWL 5.
s FerlgTcE s kiLy 5 21, BEAEHDN
T = LBPRFEAETHY, ZE—-ININT LA
BNHARIRC S, KA 7 2 DEHT (n) 13 1.499 ~ 1.502
THD(EE2E). KLFF 2DFRSICEME L, Fil
i CSi0,7376.9 wt.%, FeO*H3 1.3 wt.%, CaOA' 1.1 wt.%,
K,0l343 wt% Th - 72 (522, H3X). MEITTEMK
%, “FEME TBasd 566 ppm™T, SrA180.0 ppmTdh 5 (3
).

TK1-v23 7 7 F & kL H 5 2 DREITR, (LKA
B 23ET 7 5 2 3FEH 2 0 (W - #HFH, 20035
HINE A, 2000 5 £ABIEA, 2004 ; Kimura et al., 2015)
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Fadk

HEWMEEPa 7 ERTFREWRE I 7 TAso-3 7 7 7ixtlb dhz7 7 5 DKL H I 2D EKAITCEMK. HHrEi,

LR, TESEMERETH S, HVHEIE, EASIZS (2004, 2007) 123D

Table 4 Major element composition of tephra, found in Takashimaoki core (Lake Biwa) and Takano Formation core (Nagano), correlated
to Aso-3 tephra. The measurements are shown mean value (upper row) and standard deviation (lower row). The measurements are

based on Nagahashi et al. (2004, 2007).

Major element upper: mean wt.%, lower: standard deviation

Tephra Sampling location correlation Reference
SiO, TiO, ALO; FeO* MnO MgO CaO Na,0O K,O number
62.62 094 1647 577 0.17 194 468 390 351
BT39 (Cl) 4
0.76  0.12 0.06 030 0.10 0.20 027 0.14 0.17
Aso-3B
70.04 0.70 15.65 244 0.06 056 1.75 4.10 4.70
BT39 (C2) 3
0.21 0.08 0.14 0.11 0.08 0.02 o0.11 0.10 0.10
Lake Biwa
68.67 0.79 1592 291 0.11 0.73 225 4.05 455
BT40 15 Aso-3A
023  0.12 0.15 0.14 0.08 0.08 0.08 0.11 0.08
68.73 0.75 1593 279 0.08 0.76 226 4.13 456
BT41 15 Aso-3A  Nagahashi et al. (2004)
030 0.16 0.17 0.17 0.09 0.08 0.16 0.12 0.11
63.17 091 16.61 547 0.16 1.74 452 392 3.50
Koyo-II (C1) 5
0.68  0.21 0.20 031 0.08 0.19 0.18 0.10 0.13
Aso-3B
69.93 0.62 1573 247 0.10 0.62 1.82 4.07 4.64
Koyo-II (C2) Kobe City, Hyogo Pref. 10
039 0.10 0.18 025 0.09 0.06 0.15 0.20 0.08
70.12 0.60 15.65 2.43 0.09 0.60 1.72 4.10 4.67
Koyo-I 14 Aso-3A
0.55  0.09 0.19 026 0.07 0.11 0.14 0.11 0.12
63.12 0.87 1638 5.66 0.19 1.76 4.19 4.10 3.72
TK3840 (C1) 16
1.12  0.08 0.17 0.67 0.07 024 044 0.15 021
Nagano City, Nagano Pref. Aso-3 Nagahashi ez al. (2007)
69.70 0.66 1549 256 0.10 0.57 1.75 423 494
TK3840 (C2) 3
028 0.12 0.03 0.18 0.03 0.05 0.11 0.16 0.15

C1: Cluster 1, C2: Cluster 2

Po¥T &, Kktr 7 7 (HTH - $H, 2003) 238 & FE1D
LT3, Kkt7 7 7 OaKHE, BRIRESE LSO I
TR S I BB R b TRkt T 7 12 & 2z Ikb-1
775 (REIED, 2008) &7z, BEREIE, B
g, SERUEEkE, #ZLmbEihE, RIAFEBESRICX 5 & h
3 (hEIEA, 2008). HEBIES (2008) 1%, ZDH B, B
BREIFREFEOTE» S, ¥ 2ABEDT 7 7 E4%%k
RU, Ikb-177 5 &@LUz, KR Tk, BEHH
I O E (FFEIE A, 2008 DLoc.8, 55 1KIA) THHL
Eh7zikB AW, BBLZ2T 7 51F, ZOHEET
i, B MEICEET ARAEES cmD L Y RO
PEIRZEL, WMR®Y A4 X0 HF 5 28 KIKET, KA
BERTS. A7 7 73kLF I 2EFEKRET S, kil
Ko ADBRINT LY 5+ — AR E L ZAE—NINT
MG EGEN, WENEbTrIcALhS. HEWEE
HRiG, HEAKAAE <, bEIc HERP AL
LEENEH, HERIO VX I X —¥ 3 VOABEND
b5, kil 7 ZADJEHE (n) 13 1.501 ~ 1.503Tdh % (38
2%). KkilF 7 ZD T TCRMKIE, A TSio, 28
76.8 wt.%, FeO*H 1.3 wt%, CaOA%1.1 wt.%, K,0ld4.4

wt% Th - 7= (2%, H3N). MEIITHRMRIE,
i TBaA'619 ppm, SrA'81.1 ppmTdh % (F3K). Th
5 OfEIITKI-v23 7 7 7 LIERICESBITH D, wtb
LD REMEA EO.

4.4 N214v3077F EAta-ThT 75

N214 2 7 OHE30.20 ~ 3035 miZ, HEOH 7 &
KILKRE (N214-v30 7 7 5) Al 5h 5 (E2K). &2
7L, XARBO D, KK IEHE A EIEIEAH TH
5. KF751%, KUH I 2% FEEKET B0, BARH
W bRED. KUK T ADBREE, MEEHDO ST
Yok — LIRS ZE— LNTAEINEEHh, 2
Ry DR S D LIRT 5. HIEWIE, BERE
WEANARALND. KIIH T ZADEHH (n) 13 1.497
~1.501THh 3 (F2&K). KiuH 7 2D FKICEMK
1, Y TS0, 41 78.4 wt.%, FeO*£20.9 wt.%, CaOA' 1.2
wt.%, K0ld32 wt% Th -7 (2%, HBIX). MET
FHk I, A TBa’ 467 ppm™T, SrA180.6 ppm T &
% ((H3K).

ZOT 7 7 DKIUF T ZDEHTRRLLEMBIZ DN T
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HRIL T BRI T 75 4%FF5 L, R-Tn7T 75 :
AT 7 5 (W[H - HiF:, 2003 ; BiGIEA, 2004), Ata-Th
77 5 (WH - #iFF, 2003 5 BfEiEs, 2004), KPithisk
DR~ HE RSk E 3 5077 5, TX
FTFT7I5DIm MIDOT 7 T (EHINED, 2000) 235 5.
FNEDT T FDKIH T ADKITTHRMREFEL L L
B4 5L, Aa-ThT 7 708 e K< HBIL T 5. Ata-
ThT 7 7 OFRRHE, 14 A sk oD v 1 58 7 i i
JEIcHiE 0, Ata-Th7 7 Z I E N TV BHa-3 7 7 7
(#21, 1991) & W72, BRI, i o, #HEHEER
Kiki FIeks, MVCHERE, (odeks R ORTLEER 12X 77 &
s (B, 19875 #2100, 1991). Ha-37 7 512D
55, MIVLHEERIZEAEL T3 (K21, 1991, 1996). A&
WL THFHIC O 7R O BRI B, 144 3R O #f
RS T AT R E OB (B 1KIA) TH b, 7F
Wz FR R ENIAZI (1991, 1996) IZFC#i2 H 5. FRELL
72775, ZOBRETE, MRS 5 EE
m FOMEI L P ~EEE LD VL PRBICHENTED,
JEJE34920 em, L b ~HRiED A4 ZDKILIKTH B
(#21l, 1991, 1996). AF 7 FiFKILH Z 2 % Ffk&§
5. KU 7 ZADBREIZ N TIL S + — LEIRN L L PT
B, ZE'—-WNTUMEEEN D, EIEYNIEEAK G
L, bEMCHEEA, HiOae&EEh5. kil
H 5 2O (n) 131497 ~ 1.501TH 5 (H2&). k
(4 5 2 DFRIFTCERMRIE, FIME TSI0, 53 78.3 wt.%,
FeO*%31.0 wt.%, CaO2'1.2 wt.%, K,0lZ3.2 wt% Tdh >
7z (2%, H3IM). MEITRMEIE, FHE TBas
482 ppmC, St 79.5 ppmTh 5 (3 FK). Th b OfEIE
N214-v307 7 5 L HMLCTH D, W7 7 Fidxttbeh 3
ATREME A .

5. BT 7 o5 S5EES HICE > =
EHHTEHRROERE - BF

A7 Txttb & 7zAs0-3 7 7 F, Ata-ThT 7 F, Kkt
77 7 OFRUTDNT, EAFIEAH (2004) 13, HEWESS
a7 OHERGEE ICH-S %, 133 ka, 238 ka, 334 kak i
FELTWB., ZhbDT 77 0EMRIT, FIFAEKUE
EHIOIEL L L CTHWL S T B UERER KR AL it
(51 Z 1I¥LRO4 Z & v 7 ; Lisiecki and Raymo, 2005) & bk
$5 &, MIS SeDUEHEFIH, MIS 7O &, MIS 9D
AR S 5 GE4X). £72, Ksl0T 7 7 &£Ksl8
T 7 51%, THEFHAMIS 13 ~ MIS 14 EMIS 15125t &
hTn3 (FFEIEA, 2003 5 Okuda ef al., 2006). T 7 5
DFEN & WEERE R RN A 2 7 — 2 (MIS) & ORIz
<&, GS-HKN-12 7D = [} 7&GS-NSO-2I 7 DL
= IN2-1, ISJTZ 7 D2 =y b 1D _EEIIMIS 13 ~ MIS
15, TKNo.l I 7D =y bCOEIPIIMIS9, N2142 7
D=y F1IEMIS 7, TK No.l 27 D= FBIZMIS
SellJgR & - mrREME A o (BB 4 1XD).

DL ED KKK L - SRR K OF, BETEOIER 3 HTHs R (3
JFIE A, 1985 5 BTERIZ A, 2019, 2022) R0y st fig Ul @
R CREIEA, 2022) 100 %, Ko7 DG EMIS&
OB % FRET % (5 4X).

GS-HKN-1Z 722\ TiE, RO =y b 1134
IS RERR A O ERBRE S OVThrixdbanhsd L&
AZ 56N T3 CHHEIZ2, 2022) HBMIS & O3t HfET
v, 2=y b2~ 53, fERHERREE S & R - K
6 (2018) D Fagus-Quercusitd 1 (MIS 21 ~ MIS 15/16) I
R E N (BTERIE 22, 2019), o UG T A 5 FA LS
R IC b X T B 720 CHEIE A, 2022), MIS
19 ~MIS21icxflbehs FELENhD. E6ita=y
bSO FEIIES - T v ERIS L & R B
KUEHEAPNMET LI 26, 2=y b5OEHIE
MIS 19icxtlbedh s, 2= F7iE, Ksl0T 7 7 (MIS
13~ MIS 14) & L < 1ZKs18 7 7 T (MIS 15) 1= % Hb AT B¢
%777 HKNI-V27 7 7 7) A EfE$ 5. &7, I
Q019 2= b6 ~8» 5, A FIE(Cryptomeria)
R 7 g (Fagus) DERHMLA R ZETZ 2 L2 HME LT
B0, &I A9 (2018) DCryptomeria-Fagusitd i (MIS
15 ~MIS 11/12) IZxt b 2R H 5. 2D,
2=y 6~ 8i%, MIS 13 ~ MIS 1512k & h, MIS
16 ~MIS 18DMFIFRIML TWBE:EZ 65, 2
=y b9~ 111&, MIS& D IEME 2 xS AW 7= A5, Bl
HRIE A (2019) DIERHMEATEICHE DL &, aFFET
71 9 > i@ (Cyclobalanopsis) D % B THi DT 65 5
Cyclobalanopsis-Cupressaceaetd iy (MIS 11 ~ MIS 9/10) iZ
b2 HEIZRML TED, MIS 9 XD H LWEH
Micxtlbehad&FZEz2 615, 2=y b I2IGHGHER
FAEMRME 2 5, MIS ISxH b & 2 mfEetE o (PSR
7, 2019).

TK No.l I 7IZDWTiE, &% FEBD 1= bDIIMIS
EDRIBIIAHTH 5. 2= bCEFDOWHIFIIKktT
75 MIS 9IS XN 35 7 F (TKI-v23 T 7 F) ik
ET5ZL»b, MIS OB ATaEMER E. —
KT, 2=y FCTEBOWIE~EERE IIMIS & DIk i
RNHTHB. 2= MBIE, W FFOBERRI D MO
e ~WrEiE, Aso-37 7 F (MIS 5e) Ikt bnlfE %z 5 7
F (TK1-vI8 7 7 T) RRAEL, MIS SelZ itk X h 5 Al
PR E. 2=y MBIk M OWEREIL, FTNO1I=y
b CEFRDUFEBAMIS 9lxftb X h b Z 25, MIS 6
OWMEBEHEI NS, A7 TlE, 2=y FBAMIS
6 ~MIS Se, L=y FCEIFAMIS 9lZxttbehsdZ L
M5, MIS 7~ MIS 8DHIFIZRML TS EELZLN
5. 2=y MAIZ, FEHEIE T OB LMBE IS h
2 (FEBiZ A, 2019). @M OB ERERRE? 513, &
a7 kD EABEET, K-Tz7 7 7 (9.4 -5 s BIBIE
A, 2004) R Aso-4 7 7 T (8.7 I F-Hi 5 BAGIZ A, 2004)
Xk hBE 2 ) 7 F 7 I AME IR TS (FRLIE
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554X GS-HKN-1, TK No.1, GS-NSO-2, ISJ, N214 2 7 D JE R EE & KLk 1EB U e & MIS & DX LG, fed -
AHE(2018) 123D <. AR RN (AR, Lisiecki and Raymo (2005) 12350 <. HWE AR & hfigh Xkt 13
Gibbard and Head (2020) &Ogg ef al. (2020) % fiilg{b L 7=, AT 7 7 OHRFENA K OMISE DXL,
174> (2003), RAGIE2 (2004), Okuda eral (2006) 124D <.

Fig. 4 Stratigraphic summary of GS-HKN-1, TK No.1, GS-NSO-2, ISJ and N214 cores and tephra stratigraphy. Correlation
between pollen biostratigraphy and MIS is after Nirei and Hongo (2018). Marine oxygen isotope stack curve is based on
Lisiecki and Raymo (2005). Geologic age and geomagnetic polarity chrons are simplified from Gibbard and Head (2020)
and Ogg et al. (2020). Depositional ages and correlation to MIS of widespread tephras are based on Nakazato et al. (2003),

Nagahashi ef al. (2004), and Okuda et al. (2006) .

A, 1996 5 HCEFPANE A, 2003). D2, L= PAIL.
MIS 5¢ ~ MIS SabEIZxt b X 2 algetEA & 5 28, A2
TTRINEDT 77 DAL L 720, LT
DOEEKFERIZAHTH 5.

GS-NSO-22 72D\ T, HBAIZHEALS 2= b

N2-11%, Ksl07 7 5 (MIS 13 ~ MIS 14) & L < {ZKs18 7
7 5 (MIS 15)IZRHEAIRE % 7 7 5 (NSO2-v27 7 7 7) 8
PAEd 5. 72, BEIEA (2022) 1%, 2= FN2-112
DWW, A X)E (Cryptomeria) DIEHHLA DR LT 5 Z &
R, 34 7@ FHE (Quercus subgen. Lepidobalanus)
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DI IEFEAEEThAEWZ E, L=y

FN22 DAL G R 7 & B, I - AGE(2018) D
Cryptomeria-Fagusi8iy (MIS 15 ~ MIS 11/12) {Z/ttb L T
W5, FD77®, 1=+ FN2-11EMIS 13 ~ MIS 15 1Z%
WEhseZ26hs. 2=y FN23iE, 2+ 7T
71 % > #i)@ (Quercus subgen. Cyclobanopsis) DAERHEA A
30 ~ 70 % & EEE L B (FEiEs, 2022). MIS 11T
DaF {7 HH > HiE (Quercus subgen. Cyclobanopsis)
DLEL, HEEAROPHIE G TR & BRI S EREE
R H 5 (e - A9F, 2018). W= EEFEFEIL <,
PEBRRIMNET 2 RETFHEREELSICEVTE,
a5 Sl@E7 H F v lE (Quercus subgen. Cyclobanopsis)
DL RERUEL, MIS 1TIZRF b h T 5 (FEFiEr,
1980 ; #2101, 1991). L EA» 5, 2= FN2-3i3, MIS
IHcxttb e 2 rgeEdEv. 2=y PN2-21E, MIS&
OXNGEIR AN EEN AR 202, 2=y PN2-1
L=y FN2-3 & DFMBIRA, SMIS 1212 bE b
AHEPED S 5. 2= FN2-4 ~ N2-613, JR4HERFEFE
fRAEA 5MIS Lizxttb X a (BlEsiE A, 2022).

ISJZ 72OV, WL E AN AIEAL -
WRSICER S 2=y b 1iE, ®ESBICZKs107 7 5 (MIS
13~MIS 14) & L < iZKs18 7 7 F (MIS 15) iZxt Lb AT RE 2¢
777 (SIv307 7 7) P4 5. 72, & B, <
& (Cryptomeria) /N J %)@ (Alnus), 7 F & (Fagus)
DIELE N LHET 5 Z 26 (FFIEH, 1985), &
H - A4 (2018) D Cryptomeria-Fagusidsr (MIS 15 ~ MIS
)izttt hsmaEdEsrsd 5. Dbrs, 2=9 b
13, E#EoR@h 2 a0WREE=y P13 ~15%
GUAEEER B 52, FEb~HEIIMISE DX IE A
MTHhs 2=y 21, 2=y M1 EDENEKRL S,
MIS 13 ~MIS 15 X DHLWETHKEZEZ 5N DM, 7F
WMEARHTH 3. 2= b3iF, ZFIEH (1985) I PhHL
BRIt L T 5.

N214 I 7IZDWTIE, 2=y b 11EAta-Th (MIS 7) I
SHEARER 7 7 9 (N214-v30 7 7 ) B EHET B 2 & h 5,
MIS 7ickflbd b, F7-, BE785 m&k b LN OREHE
(= 2T BNIEA 2 ~ 3 OGS 2 e kg 13 ik
BioxlbxhseEZ2zxoh5.

PDEogarokin»s, MEiEEEKR<L &, GS-
HKN-12 7 TIIMIS 21 LIRTIZ 2 kg #€, MIS 19 £ MIS 13
~ MIS 15, TK No.1 2 7 TIEMIS 9, MIS 5e, GS-NSO-2
2 7 TIIMIS 11, ISJ2 7 TIIMIS 13 ~ MIS 15, N214
37 TIIMIS TIZER SN -l ER P EL L E&Eh
ST TEENIBRIGOENRPRE S, £/, 37
ZETHIRFEARML T BHER8 R LS. Zhb DR
3, HEREFZ SN T, R Ik SR
RIS MkAE I 2 PR B A3 < 2 & T, W AKHEEENZfE S
WAHE - WHRIC K D RS & IREEE S AIICE e o 7
LV, BB EFEPIL Iy v ST

JEFE 7L (FRINEA, 1997 5 S PIEA, 2011) 134T
W F S AL, Wikt vkEESNICE S RE - RO
DB UIZ &k 2 ML T REIFISN T 25 2 5 (ZFEIE 2,
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NAYA Tomonori, ABE Tomoya and MIZUNO Kiyohide (2024) Shallow marine diatom assemblage
change during the past million years in the Nishimikawa Plain, Aichi Prefecture, Japan. Bulletin of the
Geological Survey of Japan, vol. 75 (1), p. 21-59, 5 figs, 3 tables and 10 plates.

Abstract: Diatom assemblages recovered from three drilling cores, GS-HKN-1, GS-NSO-2 and TK
No.1 cores, drilled in the Nishimikawa Plain, Aichi Prefecture, Japan, are investigated. The diatom
assemblages from each core comprise a series of repeating assemblages dominated by marine and
brackish-water diatoms and freshwater diatoms. Diatom zones were defined in each core (zones HKN1-
1 to 8, NSO2-1 to 4 and TK1-1 to 6, respectively, from lower to upper), and the diatom assemblages in
each zone were documented and their depositional environments were also estimated. The age of the
marine intervals, which consist mainly of marine and brackish-water diatom assemblages, and their
correlation with oxygen isotope stages (MIS) indicate that at least nine marine intervals are intercalated
in the sediments of the Nishimikawa Plain over the past million years. The last occurrence of Cyclotella
stylorum in the late Early Pleistocene, Lancineis rectilatus in MIS15 or MIS17, Diploneis cf. bombus
in MIS11, and Paralia fenestrata only occurs above MIS19. The biostratigraphy of these diatom fossils
can provide a useful stratigraphic reference for the Pleistocene in this area. Microscopic photographs of
the key diatom fossils are illustrated, together with a list of references and illustrations for the basis of
identification.

Keywords: diatom, biostratigraphy, Pleistocene, shallow marine, coring
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7 ,GS-HKN-1, GS-NSO-2, TK No.l I 7 (ZEEHI§ 2 FE
fLEHEEHL 2L K72 6ENT 2HE LA
HEEEIE, W K OVAKRAEEE 2 R & T A L RK
AHEATRETIHEORIRLAELS. K27
B W THEHREARHERERELT(EA TR I ELD
HKNI1-1 ~ 877, NSO2-1 ~ 447, TKI-1 ~ 6747), #%Hf
B OEREIATHEORBELIKT 5 & & 8 IR+
ML 72, WA JORAKAERSES B e 358 A
T 5 75 2 M E O EA R RFINAAR Z 7 — ¥ (MIS)
L ORI EBET L 28R, IR ciddEkb &z
100 HAERIZ, DA< L & OBRDMKIEN R E S Z &
RN ZSEROXBEEFENOOHERIZEET
%k, Cyclotella stylorumH i EHE Frit OKHH, Lancineis
rectilatusH’MIS15 & U < 1ZMIS17, Diploneis cf. bombus
AMISI D FEM & ki T & D & LA TIRWHML,
Paralia fenestrata’nMIS19 & 0 & EAiA» SFEH§ 5 Z &2
ME»IZ57z. Tho OEELADARERFIL Z Ok

T B OSMBIE E &, [AE ORI E U 72 3Tk -
X % i U TR L 72,

1. 13UBHIC

HEHRRE OB & FOBMIESET, WA, 53K
IZE 2D BMRANKIRIZAET LT 5, HRE OB ITHE
FnAbh e LTk e he <, EEbAEREta L
INELROME A SR ST E 7=

HAD%Z < OHEFEFE O T IZIE, AE, &, W
W & OB CTHER U 72 Bk g &)1 et e & D
Ptk THERE U 72 R KR IS & B DO HERE Y 4 2 v 5
B TEH & PR A LT B HERESEEF O HE T b
BB AL 2IZT B 720000, B E & IR E %
IEMEICEEAIL, 206 #RBPriaRIc DL THEN %
WELNILT 2 ZEAEETH 5. HEBECOHEICED
S WEBRIROHERE T, BE & IRKE)E % 34 5 729
IZEE— BRI L AR FETH 5.

WAE, FRIBCHER Y 2 6 I T 2 IR ERELAED
H BRI BE XN, e T 5 Lancineis)@ D Lancineis

| EEERITR AT ERERA £ v & — W Z7EE8M (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)
* Corresponding author: NAYA, T., AIST Tsukuba Central 7, Higashi 1-1-1, Tsukuba, Ibaraki 305-8567, Japan, Email: t-naya@aist.go.jp
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rectilatus 3 Pl B AL O RGP AERE & 75 % WIREMEA B &
M ENTE 77~ (Naya, 2019). LA L, BAHPEHLIE
FEEBFCL. rectilatusDFEN EHEN e 5 Z L 3RS 1
Tk, BGFE TS 212 T 2 [Rlfd o e MY i
($91.5~0.7 Ma) ZfhOHIFIZZ D FHWIDTE B0 E
IMIZDONTUE, Bal 2 BT 238 L > T3 (n,
2019).

AR MR O P4 =B O N IZIZE W & 2 A TR
80 mM EOEHMMNFHL TBZ ENHMEN TS
2%, ZEIED, 1985). T OFEHHIITWERIE & %
KRG A & 72 5 EROHERES 4 2 LG Eh 5 Z & AHI
SNTHD, WHRE % G EHILRE -5 o sk s #r
e R R L R R AR )t b h T 22 (BFIE
A, 19855 A%, 1984). iz, MRl X B AR
DOEDE EINTEZDA, Rhaphoneis lancettula® g M
Td -7z (F, 1984). 735, Naya (2010) iZMori (1986)
DFEMEEEE D & JRE Y DR, lancettula? L. rectilatus
ICRE U 7z, WS R 338 oW B (T & D Aml,
Am2, Am3) £ Zh S IZfkEF N 32 OEER (T LD
Agl LAg2) IZIX 5y & h b (R TR IR L — 7,
1977). R. lancettulal3 BB B DT TIiZAm1 DGR E
PHENTEEINDEZ LA S (Mori, 1986), 4=
i T O [RIfE O B R e TR R It b X h T & 22 (R,
1984). BUE, AmLiZMHERBREN A Z 7 — ¥ (MIS) 11
IR E T3 (1210, 1991 5 Sugai et al., 2016).

PERAIIVE SR A Y & — T o TV AIER T 0
Oy bR, PR O RIS S E R
DRET 2T > T 5. HED—BE L TT - =8/
M T HEHE L 725 80 mD K — 1 v & A (FTERIE
2019) T, TEHHICHERART 2528 & T ERE A
HGEND I ENGN o TECREIEA, 2022). 2DZ
EiF, VS MPERR O M RIS A6 B SO 3R R
ENTW2&D VW OMER & Eh b Z L &RL
TED, WEMPEEIC B B L. rectilatus & &L EEELA
DFEHEFHEIZDNWT S, WHTDOREFIHE DN THRETT
LUENRD B,

A7, V4= MES R OSEHEO SR 4 6
MITBHIE, LT, FBEHEOHRTEVS 2
THZEAHMELT, WM FH Tl =340
A=V v a7 OHECAREEBRET L 2SR 4 RS
5.

2. #MtEHE
2.1 RATEHEEAR-Y>5a7
2.1.1 AEHEBRE s

V6 =B A R e IS R L, R AR & B
O T HIIZ, BH20 km, £ X540 kmTILdb R -
B SIS 5EHTH 5 1K), W= E5
DI, SEEOBE» 5 & 5 W - &M & R

#6&§ME@€§%®@%ﬁu%ﬁ#6%%ﬁ,z
IFTE, BRI, EVEE, B mICX B (THNIE
2, 1962 5 FRIl, 1994). TFEFALIR o B H Mg TH B
4 (2021) 43, ZEREm A 2WICHISY L, =hFim & F R
MOBAEPRFERE XS L. 2505 bikEhim
T & BRI PR 1S X 47 X AU i oD = A
TIFEREmICX S h 5 (RS EE L, 1968 ;
EIE 2, 2021). %72, ZUFE LT OB TR
&, ZATkE, PHRIERE, ZRERE, ERERE, BEREICX 5 &
N, ke, PHMRIERE, RIS T A~ R AR, 5
W, WUF R LT RIS ML X B (] HE A,
1962 5 HLEFPPNIE A, 2011 5 HHESIE A, 2021). JRREKHE
RN, Bl 2h s OXH, £ L THEBIZH->T
BT 5.

T =B O I 5A 2 BHHROBITE, K-
Y7 AT OFICED A XN T E 2. FEROIET
3, BEXGRHRAT2HIERIZZDDENED 52,
P9 =3 PE O 100 mPIZROH T 34, Rk k
ERTE R CURE N & A SRR, B DGR & IRAKEK
J& % & & h RS T, LR L A B BERTH O B R RS
X3 &hT& 72z GEEIEA,, 19855 #Il, 1994 ; FHiiE
2, 1997 5 BEPNIE A, 2011). ek, HTIZH0AiT 5
HERE LD & FROHFIZOWTE, B OB TIZHE
L7zHBEARHNONEZEnd 208 W2, SR
1E2, 1985, HUBANIES, 2011), B EOBREMTO
TEHRO BN 5 BRIT & < 0> T, ok, 3
BT O KR TGS-HKN-1 2 7 (55 1 [X]) A & 4,
Z OIEFHLATE R S S OMET 2 5, #Ek, +
R & & Tz X O KB4 A8 T iR Hif i sttt
ENBZ NS 2D (FIEBIEA, 2019 ; PIHIE 2,
2022), W§=3EER O PS5 B EH OB IZD
W KIRIC RE T BEBEC TN 5.

A7 Tid, WHEmPEE il X hz3hk0R -1 v
A7 EWRD B2 ~4K). ZhETIZH»->Tn 5%
a7 O EAEROME L, PHET 2 lRE O e % 5
UL LTSS L7z, K3 73Rk - 2RI
DOHER AT 2ONFREH|TH 5. DIF, #FRT =
Vxo FO—EE LTI X 1172GS-HKN-1 & GS-NSO-1
a7, BHIEOWGEERE CHE M /2TK No.1 I 7D
EFT, T 7 OEEIZDONTHRNS.

2.1.2 GS-HKN-1a7

A7 IE AT TRT 35° 537 274" N, 137° 1
278" E; fJLOFESET.P.1.38 m) IZ CTHRE 80 m¥ THEHI S 1
7= (FTEBIE A, 2019). Aa 7Tz TIlo, EET
i, fEpHba i, HEta oM, BErRERH
T (FIERIZ A, 2019), CNSAIHT COKH - FIES, 2019),
126 F 0B Bt a8 (FHEEIE 2, 2020), g
SR (CRIHNE A2, 2022), KUK BT (BIERIE A2, 2024) 8
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Fig. 1

BEstX TR L7z, ©) A= ¥ i K OTHEOMEX. 20 553D 1 HAY — 4L ZHEXIV2 (PEARHT it E
BIRA Y Y 4 —, 2022) 1IZHED AR

Locality map of the Nishimikawa Plain and boring sites. A) Locality of research area. B) Color elevation map around the
Nishimikawa Plain. Map is modified from GSI Maps of Geospatial Information Authority of Japan. C) Coring sites and
geological map around the study area. Geological map is based on the Seamless Digital Geological Map of Japan, 1: 200,000

(Geological Survey of Japan, AIST, 2022).

FEhi iz, ZOE, FEHICHRALS 3 EHORHRIC
Ot BoHMI=y F (FZ&D2=y F1~13)
X &hzGE2R). Zhend b=y b 131381
BHELTH b, BOHFERIERSR2 S5 2= b 1213
i, 2= M1~ 11IEEHHEE Z 5Nz (FEIE D,
2019). ¥4 BAGA O R WAE - KA LA O
W»s, 2=y 11, 3, 5 6 11, RIZFRBERETD
5ZEARMEh, BHRICALL &g sEOENFE

Sz (FERIEA, 2019). fEkHtanr»oid, 2=y
F5&D TR TIETF 7/ F 78R (Quercus subgen.
Lepidobalanus) T 5 Z L6, KREFIZKT S
Fagus—Quercusi@ (MIS 16 ~ 21, A%, 2009 ; &I -
AR, 2018) Tt Eh, TEBEHH A Gl REEL R
7z (BEiE2, 2019). & HEEHIE A 61%, BB
1EZ2(2019) D= bSO LIIZ B 7= 5 HFE 4044 ~
40.75 mD X IR IL-7 L v (M-B) BERICH Y+ 5 &
HiRE S OB BE R 2S5 & CRIENZ A, 2022), {ERHL

a2 ol E N7 PEERROFAENER SN 2
=y b 7O EFHITHENBHKNI-V27 T 7 T, BIH
W5 O LRGSR IS HRE T 5Ks10 8 L < I3Ks18 T
7 Szl Eh B (FIEBIE A, 2024). Ksl0 &Ksl8 5 7
T3 A T 2 DAERR A RIS 2 221 KIL A 5 %
DB =T TR BIA T & 0D, Ksl8 I3k KA
MR 25— ¥ (MIS) 1512, Ks101EMIS13 ~ 14124 b &
N3 (hHIEA, 2003 5 Okuda et al., 2006) .
2.1.3 GS-NSO-237

AR 73RN TSR PEER, BRI PR ]
IO 1k A [ (35° 52” 4547 N, 137° 4" 5157 E
FLOFESET.P.8.10 m) IS THE 45 mZ THEHI & 7= (Rl 5
EA, 2022). A7 IR IhE IS, RBHEE EH
fbhasr, HEaoWs, REREE, KLk
Wiz & 53N X 7z (B iE 2, 2022). 7 ORGSR, %
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Fig.3 Column and diatom diagram of the GS-NSO-2 core. The column is based on Abe et al. (2022).
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Fig.4 Column and diatom diagram of the TK No.1 core. The column is based on Abe and Nakashima (2018).
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5% GS-HKN-1, GS-NSO-2, TK No.l I 7 D@ & BEsb a4t =%

. BT OERIBRELE T 7 5 R

1E5 (2024) 1235 <. WHEEERRIEN AR HIER (LR04) 13 Lisiecki and Raymo 200512 K:5<.

Fig. 5 Stratigraphic summary of GS-HKN-1, GS-NSO-2 and TK No.l cores and diatom biostratigraphy. Tephra correlation
and chronostratigraphy for each core are based on Abe ef al. (2024). Marine oxygen isotope stack curve (LR04) is based

on Lisiecki and Raymo (2005).

IS U 72 SXCRRODIE A, /M2 (1988), T2 - 15 (2014),
Tanaka (2007), Vos and de Wolf (1993)7%% & #H# (2 L 7-.

3. &R

PEM U 72 BEB U AR ORISR O . a7 TR IcH
O ABE L, DT TR, 272 OERAOHE
DR &R S HEE X M 2 WERBUC DWW TR S,

3.1 GS-HKN-1 A7 DEEE{LAHE

FoNCHBELAE LA T 7T L, BIRIC
iV INC
3.1.1 HKN1-1% (RE77 ~76 m)

W B O~ ROK AR EE S BT 5. Cyclotella baltica
complex?55 %FE & THE 5 L, W\ T, Actinocyclus
octonarius 7.5 ~ 17.5 %, Paralia sulcata’*4 ~ 8.5 %
L 2 < BEH U 72, Cyclotella stylorum, Diploneis smithii,

Giffenia cocconeiformis, Lancineis rectilatus, Thalassiosira

HEthE

luestris, Thalassiosira spp., Tryblionella granulataZs E 23
BnpE U7z, 72, WoKA T Aulacoseira spp.7s £
DI VERE B PEL U 72,

R | K~ RO P B9 5 (Tanaka, 2007)

Cyclotella baltica complex ¥ ZPET 2 Z &2 5, NIBEREL
BHEEENS.
3.1.2 HKN1-2&F (RE73. 55 ~ 67. 05 m)
WAKAEFEFRED AP ER L 72, 67.05 ~ 67.10 mD al
TSRS HB L, Gomphonema spp., Luticola spp.,
Placoneis spp.7s ERHEMREN ZHEH10 %L EREH L 7=,
D JFHE T IREEIL A O RIEZE LS + 3 it & 3T
Tl ol=h, (Azkifi(;a@&ﬁ R .
HIREE | (PEEORAKEEEA TRE T2, 5, W
JIRvmth 75 & DWAKBREE P HEE S B.
3.1.3 HKN1-3% (ZRE65. 30 ~ 49. 30 m)
‘2§~ﬁ7j{$&§5§, FRICTRE R i 5. FRALR O
(2K D THEBOHKNI-3aii & _EEOHKNI-3bii (Ml 53 L 7.
HKN1-3at (% 65.30 ~ 59.85 m) 1&, Cyclotella baltica
complexh344 ~ 82 %fE B TR EIZEM T 5. KW T,
Actinocyclus octonarius, Cyclotella stylorum3 15 %L MR
THEMT 5. KL S Lancineis rectilatushy 5 ~ 6 %Pt
Hi9 5. & FEOWE 6525 ~ 65.30 mTlZ, Aulacoseira
spp. X Staurosira spp.7s £ DIFHNERAREFEEEE 15 %fE
BT 52, ThE&D 3 B TIdRKEfIIZFEA L
PEHIL Z00,
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1 V=TT OB RO EEE LA, GS-HKN-1.

Table 1 Occurrence of diatoms in GS-HKN-1 core samples collected from the Nishimikawa Plain, Aichi Prefecture, Japan.

Core Name

GS-HKN-1

Diatom Zone

HKN1-8

-

HKNI1-6

=
=
z
&

IS

HKNI1-3b

HKN1-3a

HKN1-2

e}
~
z

Depth (m)

5.50-5.60

6.40-6.50

7.50-7.60

28.87-28.92

35.50-35.55

35.57-35.62

37.90-37.95

40.50-40.55

41.60-41.65

42.55-42.60

43.25-43.30

48.62-48.67

49.30-49.35
51.48-51.43
53.30-53.35

57.57-57.62
59.85-59.90
62.45-62.50
65.25-65.30

67.05-67.10

69.30-69.35

70.75-70.80

72.33-72.38

73.50-73.55

76.45-76.50

76.50-76.52

Marine and Marine to brackish species
Achnanthes brevipes
Achnanthes (?) sp. (Vikingea sp.)
Actinocyclus ingens
Actinocyclus normanii
Actinocyclus octonarius

S}

)

FNNY
o v
© &

Actinoptychus annulatus

Actinoptychus cf. adriaticus var. balearicus
Actinoptychus senarius

Actinoptychus cf. adriaticus

Auliscus sp.

Caloneis liber
Campylodiscus sp.
Cocconeis scutellum
Cocconeis sp.1
Cocconeis sp.2

Cocconeis sp.3

Coscinodiscus sp.

Cyclotella atomus var. gracilis
Cyclotella choctawhatcheeana

Cyclotella baltica_- complex

52]88

Cyclotella stylorum
Cymatodiscus planetophorus
Cymatotheca weissflogii
Delphineis minutissima
Denticulopsis lauta

Dimeregramma spp.
Diploneis sp. (small)
Diploneis cf. bombus
Diploneis interrupta

Diploneis smithii

W

[CI

Diploneis suborbicularis
Diploneis subovalis
Diploneis weissflogii
Diploneis spp.
Ehrenbergiulva granulosa

Eupyxidicula sp.
Fallacia spp.

Fallacia pygmaea
Giffenia cocconeiformis
Glyphodesmis williamsonii fo. lanceolata

Grammatophora spp.
Halamphora acutiuscula
Kisseleviella carina
Lancineis rectilatus
Lyrella_sp.

Melosira nummuloides
Navicula eymei
Navicula spp.

Navicula cf. perrhombus
Neodelphineis indica

Neodelphineis sp.
Nitzschia grossestriata
Opephora spp.
Paralia elliptica
Paralia fenestrata

Paralia sulcata
Petroneis marina
Plagiogramma  sp.
Pleurosigma sp.
Psammodictyon_spp.

Rhaphoneis sp.

Rhizosole heb fo.
Seminavis sp.
Skeletonema costatum s.1.

Stauroforma atomus

Terpsinoé americana
Thalassionema nitzschioides s.l.
Thalassiosira lacustris
Thalassiosira spp.

Trachyneis aspera

Triceratium sp.
Tryblionella apiculata
Tryblionella compressa
Tryblionella granulata

Tryblionella lanceola

Tryblioptychus cocconeiformis

8}
-

o
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Table 1 Continued.

Core Name

GS-HKN-1

HKNI-8

-

Diatom Zone HKN1-6

jant
=
z
&
IS

HKNI1-3b HKN1-3a HKNI-2

z
z

5.50-5.60
7.50-7.60
28.87-28.92
35.50-35.55
35.57-35.62
37.90-37.95

6.40-6.50

Depth (m)

40.50-40.55

41.60-41.65

42.55-42.60
43.25-43.30
48.62-48.67
49.30-49.35
51.48-51.43
53.30-53.35
57.57-57.62
59.85-59.90
62.45-62.50
65.25-65.30
67.05-67.10
69.30-69.35
70.75-70.80
72.33-72.38
73.50-73.55
76.45-76.50
76.50-76.52

Brackish-water species
Pseudopodosira kosugii 8 - -
Brackish to freshwater species
Rhopalodia spp. - - 2 - - - -
Pseudostaurosira_spp. - - - - - - -

w
'

Freshwater species
Achnanthes inflata P T .
Achnanthidium spp. - - - - - - -
Planothidium / Psamothidium spp. - - 1 - - - -
Amphora spp. - - - - - - -
Aulacoseira_spp. - - - 2 1 - -

Caloneis spp. - - - - - - -
Cavinula pseudoscutiformis - - - - - - -
Cocconeis euglypta - - - - - - -
Cymbella spp. - - - 3 - - -
Diadesmis confervacea - - - | - - - -

S}

Diadesmis contenta - - - - - - -
Diploneis ovalis - - - - - - -
Encyonema spp. - - - - - - -
Epithemia spp. - - - 3 - - -
Eunotia_spp. - - - - - - -

ENITNIRCR N
'

Fragilaria spp. - - - - - - -
Frustulia spp. - - - - - - -
Geissleria acceptata - - - - - - -
Gomphonema spp. - - - - - - -
Gyrosigma_sp. - - -1 - -

S}
w s
w
'

Hantzschia amphioxys - - - - - - -
Hippodonta spp. - - - - - - -
Lindavia sp. - - - - - - -
Lindavia rhomboideo-elliptica - - - - - - -
Luticola_spp. - - - - - - -

24 - 1 - |- -

Melosira gowenii - - - - - - -
Melosira varians - - - - - - -
Navicula spp. - - - - - - -
Small Naviculoid - - - - - - -

Neidium_hercynicum - - - - - - -

o
'
'
'

© &
[}
[S3
—_ A
'
'
(S}

Nitzschia spp. - - - - - - -
Pinnularia spp. - - - 1 - - -
Placoneis spp. - - - - - - -
Reimeria sinuata - - - - - - -
Rhoicosphenia_sp. - - - - - - -

Rhopalodia gibba - - - - - - -
Sellaphora spp. - - - - - - -
Fragilariforma nitzschioides - - - - - - -
Stauroneis spp. - - - 1 - - -
Staurosira_spp. - - - - - - -

'
ENEN N [V

'

'

o
'S

© -
< v
o=
Vo
W

Staurosirella martyi - - - - - - -
Staurosirella spp. - - - - - - -
Stephanodiscus sp. - - - - - - -
Surirella spp. 1 - - - - - -
Synedra_spp. - - - - - - -

Tabellaria_sp. - - - - - - -

Total

200 200 200 200 200 200{200 200 200 200 200

Chaetoceros resting spore 5 - - - - - -

NN N N P

HKN1-3bi7 (FE 57.62 ~ 49.30 m) 1&, ¥#EFED Paralia
sulcata 7330 %FEE % 58, R\\T Cyclotella baltica
complexX°Lancineis rectilatus310 ~ 30 %2 JEpEH 9 5.
L. rectilatus\3_FATIZTAI0 > TN L, & EERODERE 49.30
~ 4935 mTiZ 46.5 %L R TREM T 5. PEHEIG 2B
5 %LU EAKE LA S, Diploneis cf. bombus, D. smithii,
Giffenia cocconeiformis, Tryblionella granulata’s £ D~
FRAENEERESEN T 5.

HEREE | K~ EARONBEIRIZ BT 5 (Tanaka, 2007)
Cyclotella baltica complex ¥ ZPET 5 Z L5, PERE
MPHEE N 5. HKN-3b4it CTldParalia sulcataX® Lancineis

rectilatus B3NS 5 728, TRLOHKN-3a% 2> 5 NIBEDER
BrZL 2B 6N 5. BURALORENII BB T
ZR LG 5 280 A, HKN-3bi TIIHE PERE 28 %0 %0 1
M2 ens, XDWBRICEWBREIZZL L 72 TRtk
NHB.

3.1.4 HKN1-475 (RE48. 67 ~ 48. 62 m)

VAR ~ VR KA T8 D Pseudostaurosira spp., RKAEFED
Staurosira spp., Staurosirella martyi, Staurosirella spp.’s
ENREMT S, MA T, WRAKENE MWD Planothidium/
Psamothidium spp., Gomphonema spp., Small Naviculoid’Zs

ENENT 5.
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HIRE WK A FARE T 20T, WIRMELED
WAKERE D HEE X b, — T, Pseudostaurosiral® =X
Staurosiral@ 75 & O /N O WAL IZIRK Al 7= JWC
3% WAR~FKERE EENDH, 2<OHLNY
MFBRZ T TIIFET A 2 &L wn. KDFELL ﬁ
B A MG 2 7201013, EARE TSGR N LB
Ths.

3.1.5 HKN1-5% (ZRE 43. 30 ~ 40. 50 m)

WG ~ V5, K A 77 38E 1 T8 D Cyclotella baltica complex A
30 ~ 50 %FENE & (8, R T g AR VR FE O Paralia
sulcata=R ¥ ~ YK A AL & VETE D Giffenia cocconeiformis,
Tryblionella granulata’ % LZ 110 ~ 20 %D HIE T
$%. Lancineis rectilatus & KHID7% % oA il i
DParalia fenestrata M MEE L N HPEHT 5. e L O
J¥40.55 ~ 40.50 mTiIZ & A EHEEDEH L 2003, b
T PNTIRAKA: S EFE O Eunotia sp.X° Pinnularia sp. 7’ BE
5.

HIRE VUK~ RO NEBIC B % (Tanaka, 2007)
Cyclotella baltica complex?® % pE§ 5 Z & » 6, N
BB B2 HEE &, W~ VKR S YT O Giffenia
cocconeiformis, Tryblionella granulata® % < FEH 5 Z &
5, NBREEBOTEMNIWEREEAEZ 615, &b
ISR EFERRD SN &5, Wl E DRKER
BT - 7= BeE L E,

3.1.6 HKN1-67 (RE 37. 95 ~ 35. 50 m)

ZOXMIZERMIZERECAORTAEL, 100782
EEHECT = 22BORHI A, TARTOFBHI W TR
KO~ RS EB L Tz, 30 Cyelotella
baltica complex, Paralia fenestrata, P sulcata, {}&MED
Diploneis cf. bombus, D. smithii, Tryblionella granulata’s
ENET 3.

HEREE : T 5 IS T AL OHKN-5 4 & P4 5
728, WERBEOBRE S HEE SN,
3.1.7 HKN1-7% (RE 28. 92 ~ 28. 87 m)

VLR DIRIF D IEND, Aulacoseira spp., Cymbella
spp., Epithemia spp., Pinnularia spp., Stauroneis sp.7s &,
G REREADE I s R O

HEREE ¢ pE IR S BEIZ S 20 B 0 s, K ER
WTho-/2HELZOENS.

3.1.8 HKN1-8% (RE7.60 ~ 5.50 m)

g KO8 g ~ YR K AR VR 3l P R O Cyelotella baltica
complex, Paralia fenestrata, P. sulcata’ % % 20 ~
30 %R & 8, W~ VKN EMEFED Dimeregramma
minor, Giffenia cocconeiformis, Tryblionella granulata
% ENI0%LTOEG TEML . HAERED
Pseudopodosira kosugii’’ 4 %&£ 5.

WRE | W~ VUK TS HilT 5 720, PIBERE
Tho7zeBEL NS, W~ KAENEMERE PR
LEMTHZ 256, WEBOREEOIBFISEWEREET

HolzbHEEND.

3.2 GS-NSO-2 a7 DiER{tABE
FIXNCH WAL A 720 T &, B2RICHBICAPE
MERERT.
3.2.1 NSO2-1# (RE17.88 ~ 16. 22 m)
HE 17 mPIECRERCADRAENEL, 17 mPIX
TIHERMAON S EN L2 EBE17 mPUE T3~
VRAKRAEAST 5 PEFR D Tryblionella granulata? B AL G FEAE
D30 ~ 40 %% 5, Cocconeis scutellum, Cocconeis sp.,
Diploneis smithii, Grammatophora spp.76 £ 5 ~ 15 %O #|
BTCEM L7z &7z, W~ TUKEENERE O Cyclotella
baltica complex!i3f5 ~ 20 %% b 543, gk TRl EfE
D Paralia fenestratas EMOIFHEEFEO BN AL S %L T &
Do,
HIREE M~ VUREME S HB L, W~ VUK R
PEREARECE T2 2 &0 5, NBREEBOIRF RS HEE
ENB. KRS, WARYEE TR IR V2, 1988) ©
Tryblionella granulata=° Diploneis smithiin’ 2 PE$ 5 Z & »
5, WWEHTBETH - = maMEAE.
3.2.2 NSO2-2% (RE 15. 98 ~ 15. 89 m)

WRIKA: FREEERE D Aulacoseira spp. S HEERLAREE D 97
%EiD 5.

HIRE | R EEMTED Aulacoseira spp. M 95 72
B, WHAPMIEE Vo RKEFETh -7 EAONS.
3.2.3 NSO2- 3%(%?14 10 ~ 8. 50 m)

FEB~10mTREELLAG»ZENL 2 &
FE13 ~ 10 m i, W~ VKA 13l 1% 18 O Cyclotella
baltica complex23 920 ~ 30 %% Y&, WA KO ~14
KA V3 B O Cymatotheca weissiflogii, Paralia sulcata,
Thalassionema nitzschioides s.1., Thalassiosira spp.7 43
10 %A T CREM T 5. W~ TKRAAE HEARRIZ B S %l
TORETELT S, W13 mPAES K OVE 10 mbL
ETIFHEHELODORAREN Y, BT 2HELA
FRE 13~ 10mEAETH 5.

WIREE | W~ VUK B ST 5720, PIBERE
Tho/zeFZEZLONS.
3.2.4 NSO2-47 (FREE2.20 ~ 0.5 m)

KA EEFRD Pinnularia spp. 25830 %, Achnanthidium
spp. 23920 %, Caloneis spp.X° Gomphonema spp. 7343 10 %
DT OHEIG TR T 5. PoKEFEERED Aulacoseira spp.
136 BIEEEENT 5. WE 1 mPIFE TITEERORAIRER
HD, IRARAETED AV PEH T 5.

HIRE  (PEUHORAKEEEE ERE T2 25, W
JIRREH &\ 5 72 RAKRBE T h H 7z L HEE E B,

3.3 TK No1:1—'a>iis*;i1tﬁz¥$
BAKNCHELB YA 77 T 4, $H3ERIC
H&Z=RT.

= A FEY
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3.3.1 TK1-17% (RE48. 27 ~ 47. 33 m)

ZOXEIF RIS ERELADRFNELS, 2k 10
R CEH A 1L 7208, A M O~ 1R KA FE D Cyclotella
baltica complex, Paralia fenestrata, Tryblionella granulata,
WAKAETED Aulacoseira spp., Eunotia spp., Pinnularia spp.
BEDEML 7.

HERE RIS E 2D 52 6 v, i~
FRETRISRARETESNRE D Z &0 6, IRKROMERH
BIENBIROBRE Th 72 EL 5N 5.

3.3.2 TKi-27 (RE 46. 23 ~ 39. 39 m)

ZOXMIZHEFENLOORENELS, Z2<ORBTH
LA ERH B SR 2 o 228, EEEHML AR T IE AR
KW ~FKEEE» S 5 5. EHTI1008EH T &
7R BHZE D &, WA FEME D Paralia fenestratah)’
HELATFEDS0 ~ 60 %% tid, W~ URE R
i O Cyclotella baltica complex, ¥4 75 V78 D Paralia
sulcata, W~ VR KA AF 5 M FE D Giffenia cocconeiformis,
Tryblionella granulata? R Z N ZNIKE L 2510 %
DT#ENTS. 274 FOLM%EELT 5 & Lancineis
rectilatus DB T 3O T hIZBIE I h 5.

HIREE [ MR RO~V R R A g 5 2 & e
5, NBRE Th--72EZEA6N5.
3.3.3 TK1-3# (RE36.85~ 36.3 m)

R K A R R Y R D Staurosira spp. 2320 ~ 60 %% 5
B, RN U < EEEMFED Aulacoseira spp. Staurosirella
spp., & M FH D Eunotia spp. 73 2 NLZ 15 ~ 20 %2
3 5. PAKRAENEZEMIED Gomphonema spp., Luticola spp.,
Pinnularia spp.7s £ 785 % LA T OIRETREH§ 5.

WIREE | WK VEEEERE, RIS/ O MERER LAY R
THEMNTEZE2E, WKOFBNVIERRE T > 2H
Abhb.

3.3.4 TK1-47% (RE27.31 ~20.88 m)

WA e U g ~ YR K MR 0 P R D Cyclotella baltica
complex, Paralia fenestrata, P. sulcata’’ % L% 1120 ~
40 %% i, XX ZO3HHER» S %5,

BRI | W E ROV~ UK EEE MR S T 5 720,
WBBRBITh -7z ELBNB.
3.3.5 TKi1-5% (FRE18. 15 m)

WKEHEHEFED ADEN T 5. L HFED Aulacoseira
spp. & 151 PERE D Eunotia spp. 7 2 L2 20 %P2 % 5
¥ & VERED Cymbella spp., Gomphonema spp., Navicula
spp., Pinnularia spp., Stauroneis spp.7s & 510 % DK 25
NoENT 5.

HERE  RAREORHE RN 5%, FRENED 20
%P LEa )5 s, RAROMIAZ S MBI T
bol-bftEIND.

3.3.6 TKi1-6% (RE17.8~17.3 m)

IR AR AEFRBEVERE D Aulacoseira spp. 7326 %EEH L, &
W TR B UFED Pseudopodosira kosugii?s 14 %PEHY

T 5. AR O~ H R Rl TE O Cyclotella baltica
complex, Paralia fenestrata, P. sulcata, JR/KA:{} 35 MEFE
D Eunotia spp. 78 % NLZ 10 %FEREH T 5.
WIREE W~ VUK L WOKAE RS R R U, YUK
HERAEMEY 225, WKERKOEENH 5 WO
BRE»NEZONS.
3.3.7 TKI-7&% (RE15.5~12.4m)
WRRAENHEVERE T & 5 Achnanthidium spp., Planothidium/
Psamothidium spp.73 % NLE 120 ~ 30 %% & 5. Gk
KO ~1RAKAERE T & 5 Cyclotella choctawhacheeana, C.
baltica complex, Paralia fenestrata, P. sulcata, Tryblionella
granulataZs E 3,10 ~ 5 %L T OIKETIZ H 5 M T 5.
WIRE | OKEMEEMEA K EE LB DS En b, WK
DOWMNBIR Th >/ FE26N5. —F, KETIEIH S
PWE RO ~FREHEEZ G2 eh 6, WKOE
23 B W Th - 7= ReMEr 5 5.

4. BE

4.1 BREODEELEZOREMA

H LA BRI D &, R S
AHKNI-1, -3, -5, -6, -84, NSO2-1, -3iy, TKI-1, -
2, -4, -6, -THld, WROLEN -7z FITE 5. H
LG E RIS S HE L= v b EOXIEA, B I,
GS-HKN-1{Z5@ (2= I 1 =HKNI-1%, & FE& ik
HERL 2=y b3=HKNI-34, 2=+ b5=HKNI-5
i, L=v F6=HKNI-64F, L=+ b 12D P~
=NKNI1-84#), GS-NSO-2iZ2@ (2= FN2-3D [
=NSO2-1%f, L= FN2-4=NSO2-3%%), TK No.l1 2
723 (2= y FD=TKI-1 ~ 24, 2=y bCOD L
=TKI1-4%F, =y FBOH - L =HKNI-6 ~ 747 ),
DUGIERE B 5 NIFHKRBEBANT 5 e nTES. Z
No OWRIEL, FIRKO KRR UEZE ) % Kk L T,
EKEE T H 2BPDKIICER S -0 EL B L
MTED. LITTIE, WHRE OHERERE & MIS & DX
IS5,

GS-HKN-12 7D 2=y b 5D EHAIEE, s
5 _ERTIZ A o TRl & WM~ g &M M A
W BT, 5, ZORMEIM-BERIHY 51
EHEAIER X LTV B CRHIE A, 2022). M-BEER I
MIS19 (27 & $ % (5l 2 1, Haneda et al., 2020) Z & 7
5, 2=y I 5DOMWEEHKNI-5H)IIMISIOIZH X h
5. L=y 1 IO3DWHE (HKNI-1 ¥ & O'HKNI1-3
) IIMIS19 & 0 & o T I A 72 28 IR 2 RG34
25, PEIES (2022) 1%, 2= b LIZIERMEER
FZen s, Ml oo E R ICH Y3 5 )
BEMEA SR L TR D, ZhANT 3 3 IERMRIEE (Clrlr)
g, 2=y M1 OWKE HKN-14) OHERE
RIZ100 THEFIZE T TH A REMEH B, 2= b5
& Efinoa=y b6id, TEBHMLA DR, 5MISI6 &
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2k VPR O RO EE AT . GS-NSO-2.

Table 2 Occurrence of diatoms in GS-NSO-2 core samples collected from the Nishimikawa Plain, Aichi Prefecture, Japan.

Core Name GS-NSO-2
Diatom Zone NSO-4 NS02-3

[N}
Z
7]
o
'?’

0.5-0.6
1.30-1.40
2.10-2.20
8.50-8.60
9.10-9.20
10.10-10.20
11.10-11.20
12.10-12.20
13.10-13.20
13.80-13.90
14.08-14.10
15.89-15.98
16.22-16.24
16.68-16.70
17.10-17.12
17.86-17.88

Depth (m)

Marine and Marine to brackish species
Achnanthes brevipes -
Achnanthes (?) sp. (Vikingea sp.) - - - - - - - 1 -
Actinocyclus ingens - - - - - - - - - - - - - - - -
Actinocyclus normanii - - - - - 1 - - - - - - - - - -
Actinocyclus octonarius - - - - - - 3 - - - - -2 1 - -
Actinoptychus annulatus - - - - - - - - - - - - - - - -
Actinoptychus cf. adriaticus var. balearicus | - - - | - - - - - - - | | - - - -
Actinoptychus senarius - - - - - 1 1 5 - - - - 1 1 - -
Actinoptychus cf. adriaticus - - - - - - - - - - - - - - - -
Auliscus sp. - - - - - - - 1 - - - - - 1 - -
Caloneis liber - - - - - - - - - - - - - 1 - -
Campylodiscus sp. - - - - - - -
Cocconeis scutellum - - - - -6
Cocconeis sp.1 - - - - - 2 -
Cocconeis sp.2 - - - - - - - - - - - - 1 - - N
Cocconeis sp.3 - - - - - - - - - - - - - - - -
Coscinodiscus sp. - - - - - - - - - - - - - - - -
Cyclotella atomus var. gracilis - - - - - - 15 - - - - - - - - -
Cyclotella choctawhatcheeana - - - - - - 2 4 - - - - - - - -
Cyclotella baltica_- complex - - - - 3 67 39 49 6 4 3 1 14 47 4 2
Cyclotella stylorum - - - - - - - - - - - - - -
Cymatodiscus planetophorus - - - - - - -
Cymatotheca weissflogii - - -l - -7 17
Delphineis minutissima - - - - - - -
Denticulopsis lauta - - - - - -
Dimeregramma spp. N N - - 2 1
Diploneis sp. (small) - - - - - 4 - - - - - - - - - -
Diploneis cf. bombus - - - - - - - - - - - - - 1 - -
Diploneis interrupta - - - - - 1 1
Diploneis smithii - - - - - -3
Diploneis suborbicularis - - - - - - - - - - - - - 2 - -
Diploneis subovalis - - - - - -
Diploneis weissflogii - - - - - 2 4
Diploneis spp. - - - - -
Ehrenbergiulva granulosa - - - - - 1 -
Eupyxidicula sp. - - - - - - -
Fallacia spp. - - - - - - 1 -
Fallacia pygmaea - - - - - 32 - - - - - 1
Giffenia cocconeiformis - - - - - - - 1 -2 - - 5 5 - -
Glyphodesmis williamsonii fo. lanceolata T T B B
Grammatophora spp. - - - - - 1 - - - - - - 6 16 + +
Halamphora acutiuscula - - - - - 1 5 4 - - - - - - - -

2

I

[

[SIN)

[ SR

[S3

Kisseleviella carina - - - - - - -
Lancineis rectilatus - - - - - - - - - - - - - - - -
Lyrella_sp. - - - - - - + - - - - - - - - -
Melosira nummuloides - - - - - 1 - 1 - - - - - - - _
Navicula eymei - - - - - - - - - - - - - - - -

Navicula spp. - - - - -3

Navicula cf. perrhombus - - - - - 4 12 13 - - - - - - - -
Neodelphineis indica - - - - - - - - - - - - - - - -
Neodelphineis sp. - - - - - 1
Nitzschia grossestriata - - -
Opephora spp. - - -
Paralia elliptica - - - - - -
Paralia fenestrata - - -
Paralia sulcata - - - - 1 34 14 12
Petroneis marina - - - - - 2 - 1 -
Plagiogramma sp. - - - - - 1 - 1
Pleurosigma sp. - - - - - - - - - - - - - - - -
Psammodictyon_spp. - - - - - - 2 - - - - - - - - -
Rhaphoneis sp. - - - - - - - - - - - - - - - -
Rhizosolenia heb. fo. ispis P 't
Seminavis sp. - - - - - - - - - - - I . - -
Skeletonema costatum s.1. - - - - - - 4 - - - - - - - - -
Stauroforma atomus - - - - - - - - - - - - 1 - - -
Terpsinoé americana - - - 1 1 1 - 4 - - 2 - - 1 - -
Thalassionema nitzschioides s.l. - - - - - 13 21 14 - - - - - - - -
Thalassiosira lacustris - - - - -
Thalassiosira spp. - - - - -
Trachyneis aspera - - -1 -1

N
)
o
[ SR
N T
N

"
5]
[l
8]

EN
8]

+

[T

(S}
w

(SR
IS
[N
' [}

Triceratium sp. - - - - -
Tryblionella apiculata - - - - -
Tryblionella compressa - - - - -
Tryblionella granulata - - - - -
Tryblionella lanceola - - - - - -

Tryblioptychus cocconeiformis - - - - - -

FEE

N NS
W= w o
w
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Table 2 Continued.

Core Name

GS-NSO-2

Diatom Zone

NSO-4

Z
7}
Q
s}
[
4
173}
Qo
S}

0.5-0.6
1.30-1.40

Depth (m)

2.10-2.20

8.50-8.60

9.10-9.20
10.10-10.20
11.10-11.20
12.10-12.20
13.10-13.20
13.80-13.90
14.08-14.10
15.89-15.98 |
16.22-16.24
16.68-16.70
17.10-17.12
17.86-17.88

Brackish-water species
Pseudopodosira kosugii
Brackish to freshwater species

Rhopalodia spp.
Pseudostaurosira_spp.

Freshwater species
Achnanthes inflata
Achnanthidium spp.
Planothidium / Psamothidium spp.
Amphora spp.
_Aulacoseira_spp.

el

Caloneis spp.

Cavinula pseudoscutiformis
Cocconeis euglypta 1
Cymbella spp. 1
Diad is confervacea

[ER-N) (VAN RN

194| 8 1 - 4

Diadesmis contenta 4
Diploneis ovalis 1
Encyonema spp. 2
Epithemia spp.
Eunotia_spp. 3

Fragilaria spp. 1
Frustulia spp.

Geissleria acceptata - -
Gomphonema spp. 8 3
Gyrosigma_sp.

Hantzschia amphioxys 3 2
Hippodonta spp.

Lindavia sp.

Lindavia rhomboideo-elliptica

Luticola_spp. 2 1
Melosira gowenii - -
Melosira varians
Navicula spp. 1
Small Naviculoid

Neidium_hercynicum

Nitzschia spp. -
Pinnularia spp. 34
Placoneis spp.
Reimeria sinuata 2 4
Rhoicosphenia_sp.

Rhopalodia gibba
Sellaphora spp.
Fragilariforma nitzschioides
Stauroneis spp.

Staurosira_spp. 2
Staurosirella martyi -
Staurosirella spp. 1
Stephanodiscus sp.
Surirella spp.

Synedra_spp.

Tabellaria_sp.

Total

10 10 200 200 200 10 10 10

200)200 200 10 10

100 10
Chaetoceros resting spore - -

10

6 16 17 3 - -|-]- 3

DIZEMNEEZ SN TS (FIERIEA, 2019). 72, k
Mozx=y 712 LB OKs10 (MIS14 ~ 13) »Ks18
(MIS15) (FhHELIZ A, 2003 5 Okuda et al., 2006) 12}k X
N BAHKN-v27 7 7 7 AL T 5 (A& A, 2024). Z
NoDORBF¥IHNIZL->T, 2=y F 6DWRE
(HKN1-64F) 13MIS15 & L < iEMISI3IZ /b h 3. 2
=y M 120UFEE (HKN1-84) 13, T2 5HRE (MISS),
I EEBAPRRERG ISR e X B (BEBIE A, 2024).
GS-NSO-22 722\ T, k& BTl R2=ED,
2=y b N2-3DUEKE (NSO2-174F) (ZMIS111Z, 2=y
I N2-4 D¥FE (NSO2-2717) (d RIS/t L X B (Pl

IEh, 2022).

TK No.l 2 7IZDW\WTiE, 2= bCEEBIZHEN S
TK1-v-23 7 7 I WA T 7 5 OKktlZ, 2= t Bk
TN BTKI-VI8S T 7 F P Aso-3 123t tb &+ % (Pl 1E A2,
2024) Z &5, LEE2DODWRE (TK1-47 ¥ &K U'TKI-
6, 7H) I TN EFIMIS) EMISselcxftb X 5. & T
OWEE (TK1-1, 28) 1220 T, EHEOFERIERIIE
chTnan, %42 L5102, ZOBEE»LIEHLT
T H B WHEWFED Lancineis rectilatus 3 EEW 5% — )T,
MIS11IZRfEE X L BNSO2-1 i DB R, MIS15 3 L <
IEMIS13 125 kb & 7L BHKN1-6 4 A 5 12 L. rectilatusi3 PE
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Table 3 Occurrence of diatoms in TK No.1 core samples collected from the Nishimikawa Plain, Aichi Prefecture, Japan.

WEFHAMZHE 2024 F BT75% HlE

Core Name TK No.1
Diatom Zone TK1-7 | TK1-6 5 TK1-4 TKI1-3 TK1-2 TK1-1
T ol 2|28 2 F 2 E 48 8 H)lq 8 27283382« 2733|829

Depth (m) dvle Slgls a5 dd g g 3n(g 8 dladsFdg3ydyodog|rsog

Marine and Marine to brackish species
Achnanthes brevipes - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Achnanthes (?) sp. (Vikingea sp.) - - - - - - - - - - - - - - - - - -
Actinocyclus ingens - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Actinocyclus normanii - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Actinocyclus octonarius - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Actinoptychus annulatus - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Acti) hus cf. adri var. bal - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Actinoptychus senarius - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Actinoptychus cf. adriaticus - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Auliscus _sp. - - - - - - - - 1 1 - - - - - - - - - - - - - - - - - - - - -
Caloneis liber - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - -
Campylodiscus sp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Cocconeis scutellum - - - - - - - - - - - - - - - - - 1 - 1 - - - - - - - - - - -
Cocconeis sp.1 3 - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - -
Cocconeis sp.2 - - - - - 2 - 1 1 - - - - - - - - - - - - - - - - - - - - -
Cocconeis sp.3 - - - - - - 1 3 - - - - - - - - - - - - - - - - - - - - - -
Coscinodiscus sp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Cyclotella atomus var. gracilis - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Cyclotella choctawhatcheeana 6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Cyclotella baltica - complex 4 212 13| -]5 47 40 10 20 6 S5 S 1| - - -f15 1 12 6 - 4 3 2 3 4 3|+ - 3
Cyclotella stylorum - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Cymatodiscus planetophorus - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Cymatotheca weissflogii - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Delphineis minutissima - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Denticulopsis lauta - - - - - - - - - 1 - - - - - - - - - - - - - - - - - - - - -
Dimeregramma spp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Diploneis sp. (small) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Diploneis cf. bombus - - - - - - - - - - - - - - - - - 2 1 - - - - - - - - - - - -
Diploneis interrupta - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Diploneis smithii - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - - - -
Diploneis suborbicularis - - . N . N . - . - = - - - - - - 3 - - - - - - - - - - - - -
Diploneis subovalis - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Diploneis weissflogii E e T e T e
Diploneis spp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ -
Ehrenbergiulva granulosa - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Eupyxidicula sp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Fallacia spp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Fallacia pygmaea - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Giffenia cocconeiformis - 1 - 1 - - - - - - - - - 2 - - - 6 1 6 1 - - - 1 1 - 1 - - -
Glyphodesmis williamsonii fo. lanceolata - - - - - - - - 1 - - - - - - - - - - 4 - - - - - - - - - - -
Grammatophora spp. - - 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - -
Halamphora acutiuscula - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Kisseleviella carina - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Lancineis rectilatus - - - - - - - - - - - - - - - - - 1 - - - - - - - + + - - ~ -
Lyrella_sp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Melosira nummuloides - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Navicula eymei e e e e T
Navicula spp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Navicula cf. perrhombus - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Neodelphineis indica - - - - - - - - 1 - - - - - - - - - - - - - - - - - - - - - -
Neodelphineis sp. - - - 2 - - - 2 - 1 1 - - - - - - - - - - - - - - - - - - - -
Nitzschia grossestriata - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Opephora spp. - - - 1 - - - - 1 - - - - - - - - - - 1 - - - - - - - - - - -
Paralia elliptica - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Paralia fenestrata 1 7] - 10| -4 26 24 40 37 1 4 S5 -|- - -/54 5 61 3 3 5 7 7 6 6 5|8 - 5
Paralia sulcata 3 - - 9 - 1 22 32 34 39 2 1 - - - - - 8 - 5 - - - - - - - - - - -
Petroneis marina - - - - - - - 1 - - - - - - - - - - 1 - - - - - - - - - - -
Plagiogramma sp. - - - - - - - - 4 - - - - - - - - - - - - - - - - - - - - - -
Pleurosigma sp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Psammodictyon_spp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Rhaphoneis sp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - -
Rhizosole heb fo. P e e e e e I -
Seminavis sp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Skeletonema costatum s.l. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Stauroforma atomus - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Terpsinoé americana - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Thalassionema nitzschioides s.\. 2 - - - - - 1 1 - - - - - - - - - - - - - - - - - - - - - - -
Thalassiosira lacustris - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Thalassiosira spp. - - - - - - 1 - 1 - - - - - - - - - - - - - - - - - - - - - -
Trachyneis aspera - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Triceratium sp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Tryblionella apiculata - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Tryblionella compressa - - - - - - - - - - - - - - - - - 1 -3 - - - - - - - - - - -
Tryblionella granulata 2 - 4 4 - - 1 - 1 - - - - 5 - - - 8 2 5 - - 1 - - - - 1 - - 1
Tryblionella lanceola - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Tryblioptychus cocconeiformis - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Table 3 Continued.

Core Name TK No.1
Diatom Zone TKI1-7 | TKI1-6 5 TK1-4 TK1-3 TK1-2 TKI1-1

21.36
21.84

12.4
15.5
173
17.8
18.15
20.88
22.16
22.74
2325
23.82
24.26
27.31
36.3
36.52
36.85
39.39
39.88
40.23
4135
4226
43.16
443
45.18
45.53
45.94
46.23
47.33
47.83
48.27

Depth (m)

Brackish-water species
Pseudopodosira kosugii - - 3 14

Brackish to freshwater species
Rhopalodia spp.
Pseudostaurosira_spp. 3 - -3 - - - - - - N - - - -2

Freshwater species
Achnanthes inflata e I [ T ]
Achnanthidium spp. 18 -
Planothidium / Psamothidium spp. 32 - - - - - - - - - - - - - - -2
Amphora spp. 1 - - - - - - - - - - - - - - - 1 - - _ _
Aulacoseira_spp. - - - 26123 - - - - - - - - 1 4 8 8 1 - 1 - - - - - - - - 1 - 1
Caloneis spp. - - - - - - - - R

Cavinula pseudoscutiformis
Cocconeis euglypta 3 - -
Cymbella spp. 1 - - - 7 - - - - - - - - - - 1 -
Diadesmis confervacea - - - - - - - - - - - - - - - - 1

Diadesmis contenta 5

Diploneis ovalis - - - - 13
Encyonema spp. - - - 1 - - - - - - - -
Epithemia spp. - - - - - - - - - - - - - - - 1 - _
Eunotia_spp. 5 - |- 9025/ - - - - - - - - -l1 7 2|- - - - - < - - - - -1-_5
Fragilaria spp. - - -

Frustulia spp. - - - - - - - - - - - - - - - - 1
Geissleria acceptata

Gomphonema spp. - - - - 4 - - - - - - - - - - 1 7
Gyrosigma_sp. - -1 - -1
Hantzschia amphioxys - - - - - - - - 1 - - - - - 1 1 2
Hippodonta spp. - - - 2
Lindavia sp. - - - - 3 - - - - - - - - - - - +
Lindavia rhomboideo-elliptica - - - - - - - - - - - - - - - + -
Luticola_spp. - - - - - - - - - - - - - - - 4 5
Melosira gowenii - - - - - - - - -

Melosira varians 2 - -
Navicula spp. 2 - - - 9 - - - - - - - - - 1
Small Naviculoid

Neidium_hercynicum
Nitzschia spp. - - - - 2 R R N -
Pinnularia spp. - - - 219 - - - - - - - - - 1 7 5 - - - - - - - - - _ - - + 4
Placoneis spp. - - - - 1

Reimeria sinuata

Rhoi ia_sp.
Rhopalodia gibba - -
Sellaphora spp. - - - - - - - - - - - - - - -2 2
Fragilariforma nitzschioides
Stauroneis spp. 2 - - - 3 - - - - - - - - - - 2 1
Staurosira_spp. 4 - - - 1 - - - - - - - - - 160 21
Staurosirella martyi - - - -

Staurosirella spp. 1 - - -3 - - - - - - - - - 1 320
Stephanodiscus sp. -
Surirella spp. - - - - 1
Synedra_spp. -
Tabellaria_sp. - - - -1 5] - - - - - - - - -
Total 100 10) 10 100{100f 10 100 100 100 100 10 10 10 10
Chaetoceros resting spore 2 - - - - 2 - - -

0 5 10

0 100 100j100 10 100 10 3 10 10 10 10 10 10

LWz, TKI-1 ~ 28O EIE, MISIS»Zh ENRD 5Nz (55X,
XDE MR ETSLEEAONS. 4. 2.1 Lancineis rectilatus
Pl ED3 D03 7IZHAE & 1 2 Mg OFAR T2 5 Lancineis rectilatusi¥GS-HKN-12 7 & TK No.l I 7 7
o< L, B PR CdE L 00 FEBICALS LY, LREEHW L7z, 2® 5B, GS-HKN-12 7 TIXHKNI-1, 3,
RTHHSEF I 3 R e, ESE gl (- =7 V) 12408 s BREH L, FFRICHKN-3bHF Tz L LEEREE &5
HE RIS s Rtic 2 h Fh L RO Ao R e T3, ZD3 7 L. rectilatusDEEH IR & 7 2 HKN1-5
D5 B OWRE x5 Z EAnE sz (E5K). HIIMISI9IZ /b e h b, — %2 O LRI OHKNI-647 1
MIS15 % L < IEMISI3ICx kb Z & h 5, MISI7IC
4.2 HBNLELREZET 2 BEERLE Y3 % S K UERT WIS 3 5 HER 23586 S ik 7z

SERET U7z a2 7R OB S A 2 51, IR TH ¥, HKNI1-5% & HKN1-64 O B X HERE B B 23 e 5E &
% Lancineis rectilatus% 132 U8 & L, EEOWERDOMN N 3B. GS-HKN-12 7IZF\F B L. rectilatusD NS5 EHE 1T
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ZOHERBBROHIZNET 5 L E A 5N S,

TK No.1 2 7 OTKI-14# 2> 513, 10078 O & Bh iz
MHEFRICHIBL W, 254 FE2emERETSI &
TR TEAREDORETIZL AL
72L. rectilatus D PE 5. Z OB O HERUL B
13572 6 200y, HRKN1-64 & 0 & LA OMWEE» 5 13
L. rectilatus\ZFEM, U 75 D T, TKI1-147 IZHKNI-647 &
DIFTREHEIE NS, £/, L. rectilatus DS FE N2 PE
Hid BHKNI-1, 3, 5S4 TIid, ARIEE%W Lo#EA&T
PEHT 22 256, TKI-1HHIZ I 2 R HEEO #E AR
WMERZ—HL WD T, TKI-1HFIEMISIOIZ b 3
HKNI-547 & 0 & Efie e N D, T74b5, TKI-
H O IEMIS1I7 AMISISICHIBR 2 h B, 2 O eI,
RIZHR X B Cyclotella stylorum=° Paralia fenestrata® jpt 4 [X
M& g FEL &,

BIHCPEER I 350 B L. rectilatusDFEEE HIEMIS17 125}
ENBUHIEGIZH B (Naya, 2019). W =3 FEFIZF1T %
ARGy BERE O T BRI IIMIS17 ~ MISIS 5 DT, BIHF
P AW & K E K EDH S V. L. rectilatusid
IR T O EEF RS RE A 5 & BT 2 (Mori,
1986). ¥WEERREIZ I B L. rectilatus® ) @ UE A Am1 D
BIEDD, HRIGHED 5 DI A, Aml 2 513
MEFIZEN TS X5 THS. AmLIEMISITIZHILEh S
(Sugai et al., 2016) Z & 20 5, ARFAREDFSPE N B UE I 7Y
PP ERBETHE TR A2 L ERIET 5.

4. 2.2 Cyclotella stylorum

Cyclotella stylorum!3HKN1-1, 3 DAIZEHRL, ZTh
K0 & LA OWEFEECARES, SRR L s, Ky
FHBE & DI RER) R U il 1 2 2 Cyclotella baltica
complexid, (ZIFEFGHEDWAEFEICATFEL S E N
5. A% (1984) 2 R Ve T BLIGE 2 7 TCyclotella
sp.& L THEE 6O mMIED I 7 FHOAIZET S Z &
W U2z RRE, % (1984) 1R S h - BT B E
HIZED & CospylorumlZRIE S 5. 55, F5%(1984)
TC. stylorum &[Gl € E M7= 0 R, AMEITK T 3
Cyclotella baltica complex!Z[{E &N 5. C. stylorumi3 Bl
4:FETH 5 (Lange and Syvertsen, 1989) .

4. 2. 3 Paralia fenestrata

Paralia fenestratal3HKN1-54 % FRE LT, 2 kD
& Lo AR 2 S EN T 5. #(1984) 28,
o WELEIE 2 7 2 6 A 30 pmd& D & K % W Paralia
sulcata U CHRE U 72 3 FARFILP. fenestratalZ M43 5 &
Ez2ohB. FH1984)ICEHWTE, AOMERHIHE 30 m
DI AR MBI 2 7 LA, SREIL 2 &
ENB. P fenestratal3BIATE T H 5 (Sawai et al., 2005).
4. 2.4 Diploneis cf. bombus

Diploneis cf. bombus($pEHEI A3 20 H3, MISITHIC
XN BNSO2-147 & T &k D & TR OWwAHEENA
HEPICERRICPER T 5.

4.2.5 BEATEHICH T RBEEREAOBFIEE
ELTOESE

RIS R Ic s W T, RiBAEEE OO
B A ERE TR O JE P AR & L CHE T b % WREE:
i&, Mori (1986)% 7k (1984) THEfii S h Tz, KT
WP =W EBIZ 55\ T, Lancineis rectilatus, Cyclotella
stylorum, Paralia fenestrata®PE X MNRE XN 5B Z &
EARLZZA, I b3k (1984) o fEIFHEREE LCHEH L
7zRhaphoneis lancettula, Cyclotella sp., THA%30 ymPl LoD
Paralia sulcatal %3 5. $6-T, ZThoDFEEDOMN
R =R CIIA BT E, Aa< & ko
JEFHREE e LTHHATH» 2 &AL 6N 5. =3O
M2 5 80 E, ABEAPEEHEveNnsZ L
R, WK > THMT 5 EFXMPREZ B ED
5, MERBAOGN T LD SHEMTH D Z LWL,
20 ODH 5 (FEBIEA2, 2024). AW TR & h ik
WAEHRCODEREITE, 20 XD i T s e
a5 s LT EE #1500 5 ECHEL S
WahrisEioh5,

EZ AT, #(1984) 130 =0 FEOM T IS5 d L.
rectilatus C. stylorum% &1 Rg & g e -5 Ok kg
DAml & HFECARFESHEPT S Z &2 5, W=m}
POWREPAnLIZ kS 2 gt a2 Lz, Ly
U, ARWEFETHGET U 7= & 55 JEHE 0 pE X R O 4RAR (MIS)
&, Aml (MIS11) & D3k <, TS MERERHTIC 5
ZHENPAMEL o7z - T, WAEHEELADERETFIC
£oT, H=IFE ERE PO AT &, F
KRBT TLES L EMBTHILEND S.

BE o S B2 5\ TL. rectilatus® B X B2 1.5 ~ 0.7
MaD JE P E LTHERATH B2 Z &Moo T 5
(Naya, 2019). V4= EEHIZH50) B L. rectilatusD pEH X
lid, PEM ERRAMISO 1 2 7 — U 58 W alRetE R b %
LOOMABIHF T EECTH D, KHIEIZHEWTET
SR & HERE R MO EFEIEE L TERTS
BT ehmENT. ELATRIZOWTIAR - ¥ 7Dl
IEFRELD S TN THE72OARHTH D, SHMETTN
EIRETH 5.

SEE AW R R A A A W E B AR 2 v
2 — OISR O WE - W WA O EERE T 5 [ O
BB A - RO —BRE L TT o 72 EFED
FOAT AT+ KOS HERZRORKIRNE LIS L 5
IX Y MIFERAYSGEET S L TAREARERTH 72, U
LoERICEE L THEFLEE L P &

X

PRS- vhis #L (2018) VE =R RVERIZ I 1 5 &
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& —HH;, no.76, 29-43.
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Fossil diatoms in the boring core samples collected from the Nishimikawa Plain, Aichi Prefecture,
Japan (part 1: marine and brackish-water diatoms).

Actinocyclus normanii (W.Gregory ex Greville) Hustedt; reference literature (hereafter
abbreviated to 'ref.' and indicating the book, paper or website used to identify this taxon) Hustedt
(1957: 218. pl. 1.f 5,6) [GS-HKN-1, 53.30-53.35 m]

Actinocyclus octonarius Ehrenberg s.1.; ref. Tanaka (2014: 102. pl. 33. f. 1-4) [2:GS-HKN-1,
49.30-49.35 m, 3: GS-HKN-1, 59.85-59.90 m]

Actinoptychus senarius (Ehrenberg) Ehrenberg; ref. Hendey (1964: 95. pl. XXIII. f. 1, 2) [GS-
HKN-1, 76.50-76.52 m]

Actinoptychus cf. adriaticus var. balearicus Grunow in Van Heurck; ref. Alvarez-Blanco and
Blanco (2014: 89. pl. 3. f. 1-4). [GS-HKN-1, 42.55-42.60 m]

Actinoptychus cf. adriaticus Grunow; ref. Alvarez-Blanco and Blanco (2014: 89. pl. 3.1 5). [GS-
HKN-1, 43.25-43.30 m]

Actinoptychus annulatus (Wallich) Grunow in Van Heurck; ref. Van Heurck (1882: pl. 124. f. 14)
[GS-HKN-1, 65.25-65.30 m]
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Fossil diatoms in the boring core samples collected from the Nishimikawa Plain, Aichi Prefecture, Japan
(part 2: marine and brackish-water diatoms).

Cyclotella stylorum Brightwell; ref. Lange and Syvertsen (1989: 346. pl. 5. f 31-33), Houk et al. (2010:
14.pl. 129. f 1-5,pl. 130. f 1-6, pl. 131. f 1-5, pl. 132. f. 1-6) [GS-HKN-1, 59.85-59.90 m]
Cyclotella baltica complex

Cyclotella mesoleia (Grunow) Houk, Klee & H.Tanaka; ref. Houk ef al. (2010: 15. pl. 133.f. 1-9, pl. 134.f.
1-7,pl. 135.f. 1-5, pl. 136.f. 1-5) [3: GS-HKN-1, 65.25-65.30 m, 4: GS-HKN-1, 41.60-41.65 m]

Cyclotella baltica (Grunow) H.Hakansson; ref. Hakansson (2002: 104. /. 373-380). [GS-NSO-2, 11.10—
11.20 m]

Cyclotella litoralis Lange & Syvertsen; ref. Lange and Syvertsen (1989: 343. pl. 1-4. f 1-30). [GS-
NSO-2, 11.10-11.20 m]

Cyclotella choctawhatcheeana Prasad; ref. Prasad ef al. (1990: 419. f. 2-26) [8: TK No.I, 12.40 m, 9:
GS-HKN-1, 59.85-59.90 m]

Cyclotella atomus var. gracilis Genkal & Kiss; ref. Houk et al. (2010: 14. pl. 124. f. 20-27, pl. 128. f.
1-6) [GS-NSO-2, 11.10-11.20 m]

Thalassiosira spp.
Thalassiosira sp.1 [GS-HKN-1, 59.85-59.90 m]
Thalassiosira sp.2 [GS-HKN-1, 53.30-53.35 m]

Thalassiosira nanolineata (A.Mann) Fryxell & Hasle; ref. Hasle and Fryxell (1977: 32. f. 74-80) [GS-
HKN-1, 53.30-53.35 m]

Shionodiscus oestrupii (Ostenfeld) A.J.Alverson, S.-H.Kang & E.C.Theriot; ref. Fryxell and Hasle (1980:
805. f 1-10) [GS-NSO-2, 11.10-11.20 m]

Thalassiosira lacustris (Grunow) Hasle; ref. Hasle and Lange (1989: 121. f 1, 2, 8-13) [GS-HKN-1,
43.25-43.30 m]

Cymatotheca weissflogii (Grunow) Hendey; ref. Hendey (1958: 41. pl. 5. . 9) [GS-NSO-2, 11.10-11.20 m]

Tryblioptychus cocconeiformis (Cleve) Hendey; ref. Hendey (1958: 46. pl. 2. f 10) [GS-NSO-2, 11.10—
11.20 m]

Cymatodiscus planetophorus (Meister) Hendey; ref. Hendey (1958: 42. pl. 5. . 8) [GS-HKN-1, 57.57—
57.62 m]

Ehrenbergiulva granulosa (Grunow) Witkowski, Lange-Bertalot & Metzeltin; ref. Witkowski et al. (2000:
31.pl. 2.f 12-18) [GS-NSO-2, 10.10-10.20 m]
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Fossil diatoms in the boring core samples collected from the Nishimikawa Plain,
Aichi Prefecture, Japan (part 3: marine and brackish-water diatoms).

Auliscus sp. [1: GS-NSO-2, 12.10-12.20 m, 2: GS-NSO-2, 16.68-16.70 m]

Rhizosolenia hebetata fo. semispina (Hensen) Gran; Hendey (1964: 150. pl. 3. f 5)
[GS-NSO-2, 12.10-12.20 m]

Eupyxidicula sp. [GS-HKN-1, 76.50-76.52 m]

Terpsinoé americana (Bailey) Ralfs; ref. Witkowski et al. (2000: 41. pl. 9. f. 4,5)
[GS-HKN-1, 5.50-5.60 m]

Terpsinoé cf. americana (Bailey) Ralfs [GS-NSO-2, 16.68-16.70 m]
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Fossil diatoms in the boring core samples collected from the Nishimikawa Plain, Aichi
Prefecture, Japan (part 4: marine and brackish-water diatoms).

Paralia fenestrata Sawai & Nagumo; ref. Sawai et al. (2005: 520. f 26-42) [1: TK
No.1, 40.23 m, 2: GS-HKN-1, 41.60-41.65 m]
Paralia elliptica M.Garcia; ref. Garcia (2003: 42. 1. 1-19) [GS-NSO-2, 11.10-11.20 m]

Paralia sulcata (Ehrenberg) Cleve; ref. Sawai et al. (2005: 520. . 2—25) [4: GS-HKN-1,
57.57-57.62 m, 5: GS-HKN-1, 43.25-43.30 m, 6: TK No.1, 22.16 m]

Pseudopodosira kosugii Tanimura & H.Sato; ref. Tanimura and Sato (1997: 358, 359. f.
3-24) [7: TK No.1, 12.40 m, 8: GS-HKN-1, 5.50-5.60 m, 9: TK No.1, 17.80 m]

Lancineis rectilatus Naya; ref. Naya (2010: 113. £ 2-36) [10: GS-HKN-1, 59.85-59.90
m, 11, 12: GS-HKN-1, 51.48-51.53 m]

Thalassionema nitzschioides (Grunow) Mereschkowsky s.1.; ref. Tanimura et al. (2007: f.

9-13, 68-71) [GS-HKN-1, 53.30-53.35 m]
Dimeregramma sp. [GS-HKN-1, 5.50-5.60 m]

Dimeregramma minor (Gregory) Ralfs in Pritchard; ref. Witkowski et al. (2000: 29. pl.
11. f 3-9) [GS-NSO-2, 10.10-10.20 m]

Glyphodesmis williamsonii fo. lanceolata (Peragallo and Peragallo) Hustedt; ref.
Hustedt (1931: 125. f 646d), Stidolph et al. (2012:pl. 23. f- 42) [16: TK No.1, 41.23 m,
17: GS-HKN-1, 5.50-5.60 m, 18: TK No.1, 40.23 m]

Grammatophora sp. [GS-HKN-1, 5.50-5.60 m]

Neodelphineis indica (Taylor) Tanimura; ref. Tanimura (1992: 136. f. 9-16-21) [GS-
HKN-1, 59.85-59.90 m]

Neodelphineis sp. [GS-HKN-1, 5.50-5.60 m]

Opephora pacifica (Grunow) Petit; ref. Witkowski et al. (2000: 72. pl. 25. f. 18-26)
[GS-NSO-2, 12.10-12.20 m]

Opeophra sp. [GS-HKN-1, 76.50-76.52 m]
Pseudostaurosira sp. [24: GS-HKN-1, 65.25-65.30 m, 25: GS-HKN-1, 48.62-48.67 m]

Synedrosphenia crystallina (C.Agardh) Lobban & Ashworth; ref. Hustedt (1932: 232. f.
719), Lobban ef al. (2022: 114, 172. f- 3) [GS-HKN-1, 5.50-5.60 m]
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Fossil diatoms in the boring core samples collected from the Nishimikawa Plain,
Aichi Prefecture, Japan (part 5: marine and brackish-water diatoms).

Achnanthes brevipes C Agardh; ref. Witkowski et al. (2000: 86. pl. 45. f. 1-12) [1:
GS-NSO-2, 16.22-16.24 m, 2: GS-HKN-1, 43.25-43.30 m]
Vikingea sp. [GS-NSO-2, 12.10-12.20 m]

Cocconeis scutellum Ehrenberg; ref. Witkowski et al. (2000:114. pl. 36. 1. 1-7, pl. 38.
f-11) [GS-NSO-2, 12.10-12.20 m]

Cocconeis sp. [GS-NSO-2, 16.22-16.24 m]

Diploneis cf. bombus Ehrenberg; ref. Witkowski et al. (2000: 183. pl. 86. f. 1,2, pl.
92. f. 1-3) [7: GS-HKN-1, 42.55-42.60 m, 8: GS-HKN-1, 59.85-59.90 m, 9: GS-
HKN-1, 53.30-53.35 m]

Diploneis interrupta (Kiitzing) Cleve; ref. Krammer and Lange-Bertalot (1986: 292. f-
112-5,6) [GS-HKN-1, 5.50-5.60 m]

Diploneis smithii (Brébisson) Cleve; ref. Witkowski et al. (2000: 193. pl. 88. f. 2-5,
pl. 89.f 1) [11: GS-NSO-2, 16.22-16.24 m, 12: GS-NSO-2, 16.68-16.70 m]

Diploneis cf. suborbicularis (W.Gregory) Cleve; ref. Witkowski et al. (2000: 195. pl.
93./9,10) [TK No.1, 39.39 m]

Diploneis weissflogii (A.W.F.Schmidt) Cleve; ref. Witkowski ef al. (2000: 197. pl. 92.
f 4,5 pl 94.1 12, 13) [GS-NSO-2, 11.10-11.20 m]

Diploneis coffaeiformis (A.W.F.Schmidt) Cleve; ref. Witkowski et al. (2000: 184. pl.
93. f. 11-15) [GS-NSO-2, 12.10-12.20 m]

Diploneis sp. [GS-NSO-2, 11.10-11.20 m]

Diploneis decipiens var. parallea Cleve; ref. Witkowski et al. (2000: 185. pl. 88. 1. 9,
10, pl. 94. 1. 8) [GS-NSO-2, 12.10-12.20 m]



M OHELATFEDZLE (HEh)

=

(L=

i gy A

....f-v_ b, s

e - sy

'y, rrYT
iii Il
SLPPRAINNY

. it L {l \ \\\\\. : .,////4.,._"...~
A N A
M)w..amn,...!wﬁ\l: S

fliwdtald
LR

JIT
)
\‘._-o_.-o

TS
RIS

. :,.;,H...,..._..::..
115! _...__.,,_. 20

i

“.Q.JCD_-. . Wb .a.-oous..uo-

144

Ar“.
3

w.:y AR o e . i i y | )




Xk 6
Plate 6

10

11

12
13

14

WEFHAMZHE 2024 F BT75% HlE

V4 =3P RPHE T O 5 P L 2B (2 06 « i - VIRAFEER)
Fossil diatoms in the boring core samples collected from the Nishimikawa Plain, Aichi
Prefecture, Japan (part 6: marine and brackish-water diatoms).

Fallacia pygmaea (Kiitzing) Stickle & D.G.Mann; ref. Witkowski et al. (2000: 211. pl.
72. f 28-30) [GS-NSO-2, 11.10-11.20 m]

Fallacia sp. [GS-NSO-2, 11.10-11.20 m]

Lyrella sp. [GS-NSO-2, 11.10-11.20 m]

Petroneis marina (Ralfs) D.G.Mann; ref. Witkowski et al. (2000: 328. pl. 102. 1. 1) [GS-
NSO-2, 16.22-16.24 m]

Navicula cf. perrhombus Hustedt ex Simonsen; ref. Witkowski e al. (2000: 328. pl.
141. f. 24-26) [GS-HKN-1, 43.25-43.30 m]

Navicula sp. 1 [GS-NSO-2, 11.10-11.20 m]
Navicula sp. 2 [GS-NSO-2, 11.10-11.20 m]

Navicula eymei Coste & Ricard; ref. Coste and Ricard (1982: 290. pl. 2. f 4, pl. 3. 1. 34,
35) [GS-HKN-1, 76.50-76.52 m]

Navicula libonensis Schoeman; ref. Witkowski ef al. (2000: 287. pl. 121. f. 7-14) [GS-
HKN-1, 43.25-43.30 m]

Navicula stachurae Witkowski, Lange-Bertalot & Metzeltin; ref. Witkowski ez al. (2000:
306. pl. 142. 1. 6-9) [GS-NSO-1, 11.10-11.20 m]

Navicula sp. 3 (Pinnularia?) [GS-HKN-1, 41.60-41.65 m]

Trachyneis aspera (Ehrenberg) Cleve; ref. Witkowski ez al. (2000: 306. pl. 159. f. 1-6, 9,
10) [GS-NSO-2, 11.10-11.20 m]

Trachyneis antillarum var. kurzii (Grunow) Cleve; ref. Stidolph et al. (2012:pl. 46. 1. 11,
12) [GS-HKN-1, 49.30-49.35 m]
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Fossil diatoms in the boring core samples collected from the Nishimikawa Plain, Aichi
Prefecture, Japan (part 7: marine and brackish-water diatoms).

Halamphora acutiuscula (Kiitzing) Levkov; ref. Witkowski et al. (2000: 128. pl. 161. f.
10-13), Levkov (2009: 167. pl. 96. f. 10-18, pl. 109. f- 36-44) [GS-NSO-2, 11.10-11.20 m]
Seminavis sp. [GS-HKN-1, 43.25-43.30 m]

Caloneis liber (W. Smith) Cleve; ref. Hendey (1964: 229. pl. 29. f. 2), Witkowski et al.
(2000: 166. pl. 152. 1. 9) [GS-HKN-1, 49.30-49.35 m]

Rhopalodia gibberula (Ehrenberg) O.Miiller; ref. Krammer and Lange-Bertalot (1988: 160.
pl. 112.f 1-6, pl. 113. f. 4-6) [GS-HKN-1, 67.05-67.10 m]

Rhopalodia acuminata Krammer; ref. Krammer and Lange-Bertalot (1988: 162.pl. 112. f.
7-10, pl. 113. f. 1-3) [GS-HKN-1, 43.25-43.30 m]

Giffenia cocconeiformis (Grunow) Round & Basson; ref. Round and Basson (1997: 348. f.
1-12) [7, 8:GS-HKN-1, 43.25-43.30 m, 9: GS-HKN-1, 53.30-53.35 m]

Tryblionella granulata (Grunow) D.G.Mann; ref. Krammer and Lange-Bertalot (1988: 45.
pl. 35. f 9-13), Witkowski et al. (2000: 383. pl. 189. f 1-5) [10, 12: GS-HKN-1, 43.25—
43.30 m, 11: GS-NSO-2, 16.22-16.24 m]

Tryblionella compressa (Bailey) Poulin; ref. Krammer and Lange-Bertalot (1988: pl. 37.
[ 1-5), Witkowski et al. (2000: 376. pl. 182. f. 3,4, pl. 185. f. 18-21) [13: GS-NSO-2,
11.10-11.20 m, 14: GS-HKN-1, 49.30-49.35 m, 15: GS-HKN-1, 43.25-43.30 m]

Tryblionella lanceola Grunow ref. Krammer and Lange-Bertalot (1988: 46.pl. 38. f 11,
12), Witkowski et al. (2000: 388. pl. 212. f 13—17) [GS-NSO-2, 11.10-11.20 m]

Tryblionella cf. lanceola Grunow [GS-HKN-1, 43.25-43.30 m]

Psammodictyon panduriforme var. continuum (Grunow) Snoeijis; ref. Snoeijis (1998: 88. f-
476), Witkowski et al. (2000: 398. pl. 183. f. 67) [GS-NSO-2, 11.10-11.20 m]

Psammodictyon panduriforme (W.Gregory) D.G.Mann; ref. Witkowski et al. (2000: 397.
pl. 186. f 3) [GS-NSO-2, 11.10~11.20 m]

Tryblionella apiculata W.Gregory; ref. Witkowski et al. (2000: 377. pl. 187. f. 1-3, as
Nitzschia constricta) [GS-NSO-2, 11.10-11.20 m]

Nitzschia grossestriata Hustedt; ref. Witkowski et al. (2000: 384. pl. 201. f. 14-16) [GS-
NSO-2, 12.10-12.20 m]
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Fossil diatoms in the boring core samples collected from the Nishimikawa Plain, Aichi Prefecture,

Japan (part 8: freshwater diatoms).

Aulacoseira granulata (Ehrenberg) Simonsen; ref. Krammer and Lange-Bertalot (1991a: 22. pl.
16.f 12, pl. 17.f 1-10, pl. 18.f. 1-12, pl. 19. f 1-9) [1, 2: GS-HKN-1, 65.25-65.30 m, 3: GS-
HKN-1, 76.50-76.52 m]

Aulacoseira sp. 1 [TK No.1, 17.80 m]

Aulacoseira ambigua (Grunow) Simonsen; Krammer and Lange-Bertalot (1991a: 25. pl. 21. f.
1-16) [ TK No.1, 36.52]

Aulacoseira sp.2 [GS-HKN-1, 67.05-67.10 m]

Aulacoseira crassipunctata Krammer; Krammer and Lange-Bertalot (1991a: 39. pl. 37. f. 1-10)
[GS-NSO-2, 15.89-15.98 m]

Aulacoseira cf. canadensis (Hustedt) Simonsen [GS-HKN-1, 76.50-76.52 m]

Aulacoseira miosiris H.Tanaka; ref. Tanaka (2014: 62. pl. 13. f 1-9, pl. 14. f. 1-10) [GS-HKN-1,
49.30-49.35 m]

Melosira gowenii A. Schmidt; ref. Houk et al. (2017: 22. pl. 46. f. 1-7, pl. 47. f. 1-7, pl. 48. f.
1-5) [GS-HKN-1, 48.62-48.67 m]

Lindavia sp. [TK No.1, 36.85 m]
Stephanodiscus sp. [GS-HKN-1, 65.25-65.30 m]
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Fossil diatoms in the boring core samples collected from the Nishimikawa Plain, Aichi Prefecture, Japan (part 9: freshwater
diatoms).

Staurosira construens Ehrenberg; ref. Hofmann ef al. (2011: 260. pl. 10. f 1-6), Morales (2010a) [GS-HKN-1, 48.62-48.67 m]

Staurosira binodis (Ehrenberg) Lange-Bertalot; ref. Hofmann et al. (2011: 260. pl. 10. f 7-12), Morales (2010b) [GS-HKN-1,
48.62-48.67 m]

Staurosira construens var. triundulata (Reichelt) Bukhtiyarova; ref. Kobayasi et al. (2006: 74. pl. 92. f. 1-13), Tanaka (2014: 306.
pl. 135.f 1-8) [GS-HKN-1, 48.62—48.67 m]

Staurosirella pinnata (Ehrenberg) D.M.Williams & Round; ref. Krammer and Lange-Bertalot (1991a: 156. pl. 133. f. 1-18, 32),
Hofmann et al. (2011: 272. pl. 10. f- 30-35) [GS-HKN-1, 48.62-48.67 m]

Staurosirella leptostauron (Ehrenberg) D.M.Williams & Round; ref. Krammer and Lange-Bertalot (1991a: 159. pl. 133. f. 33-41),
Hofmann et al. (2011: 265. pl. 10. f. 41-46) [TK No.1, 36.85 m]

Staurosirella martyi (Héribaud) Morales & Manoylov; ref. Krammer and Lange-Bertalot (1991a: 160. pl. 133. f. 29-31), Hofmann
etal (2011: 267. pl. 10. f 52-56) [GS-HKN-1, 48.62-48.67 m]

Fragilariforma nitzschioides (Grunow) Lange-Bertalot; Krammer and Lange-Bertalot (1991a: 139. pl. 128. f. 1-10), Hofmann et
al. (2011: 268. pl. 6. £ 9, 10) [GS-HKN-1, 48.62-48.67 m]

Planothidium frequentissimum (Lange-Bertalot) Lange-Bertalot; ref. Hofmann et al. (2011:508. pl. 24. f. 29-35) [GS-HKN-1,
48.62-48.67 m]

Planothidium peragalloi (Brun & Héribaud) Round & Bukhtiyarova; ref. Krammer and Lange-Bertalot (1991b: 82. pl. 48. f 19—
26), Hofmann et al. (2011: 512. pl. 24. f. 14-16) [GS-HKN-1, 48.62—48.67 m]

Planothidium joursacense (Héribaud) Lange-Bertalot; ref. Krammer and Lange-Bertalot (1991b: 81. pl. 47. f. 7-15), Hofmann et
al. (2011: 509. pl. 24. f. 6-13) [GS-HKN-1, 48.62—48.67 m]

Planothidium cf. engelbrechtii (Cholnoky) Round & Bukhtiyarova; ref. Krammer and Lange-Bertalot (1991b: 72. pl. 39. f. 24—
33), Compére and Van de Vijver (2009: f. /-61) [TK No.1, 12.40 m]

Psammothidium cf. subatomoides (Hustedt) Bukhtiyarova & Round; ref. Krammer and Lange-Bertalot (1991b: 24. pl. 14. f. 1-10),
Hofmann et al. (2011: 524. pl. 26. f- 50-54) [GS-HKN-1, 48.62-48.67 m]

Planothidium? sp. [GS-HKN-1, 48.62-48.67 m]

Achnanthidium minutissimum (Kiitzing) Czarnecki; ref. Hofmann et al. (2011: 83. pl. 23. f. 15-21) [29: TK No.1, 12.40 m, 30:
GS-HKN-1, 67.05-67.10 m]

Achnanthidium convergens (H. Kobayasi) H. Kobayasi; ref. Kobayasi et al. (2006: 121. pl. 152. f 1-18) [GS-HKN-1, 65.25-65.30 m]
Achnanthes inflata (Kiitzing) Grunow; ref. Krammer and Lange-Bertalot (1991b: 6. pl. 2. f. 9, 10) [TK No.1, 36.52 m]

Cocconeis euglypta Ehrenberg; ref. Krammer and Lange-Bertalot (1991b: 87. pl. 53. f 1-19), Hofmann et al. (2011: 133. pl. 19. f.
5-8) [33: GS-HKN-1, 48.62-48.67 m, 34: GS-HKN-1, 67.05-67.10 m]

Cocconeis neothumensis Krammer; ref. Krammer and Lange-Bertalot (1991b: 91. pl. 57. f. 8-31), Hofmann et al. (2011: 132. pl.
20.1.5-9) [ TK No.1, 12.40 m]

Eunotia spp. [TK No.1, 36.85 m]
Sellaphora bacillum (Ehrenberg) D.G.Mann; ref. Hofmann et al. (2011: 532. pl. 41. f. 15-20) [TK No.1, 36.52 m]
Sellaphora laevissima (Kiitzing) D.G.Mann; ref. Hofmann et al. (2011: 533. pl. 41. f. 24-28) [GS-HKN-1, 48.62-48.67 m]

Sellaphora seminulum (Grunow) D.G.Mann (counted as Small Naviculoid); ref. Hofmann et al. (2011: 537. pl. 42. f. 22-26) [GS-
HKN-1, 48.62—48.67 m]

Cavinula pseudoscutiformis (Hustedt) D.G.Mann & Stickle; ref. Hofmann ef al. (2011: 125. pl. 43. f. 6-10) [GS-HKN-1, 48.62—
48.67 m]

Geissleria acceptata (Hustedt) Lange-Bertalot & Metzeltin; ref. Hofmann et al. (2011: 283. pl. 51. f. 52-56) [GS-HKN-1, 48.62—
48.67 m]

Placoneis anglophila (Lange-Bertalot) Lange-Bertalot; ref. Hofmann et al. (2011:503. pl. 48. f. 3-7) (as Placoneis pseudonaglica)
[GS-HKN-1, 67.05-67.10 m]

Placoneis paraelginensis Lange-Bertalot; ref. Hofmann et al. (2011:502. pl. 48. f. 20-24) [GS-HKN-1, 67.05-67.10 m]
Diadesmis confervacea Kiitzing; ref. Hofmann et al. (2011:170. pl. 49. f. 46-50) [GS-HKN-1, 65.25-65.30 m]
Diadesmis contenta (Grunow) D.G.Mann; ref. Hofmann ez al. (2011:170. pl. 49. /. 36-40) [GS-HKN-1, 67.05-67.10 m]
Luticola cohnii (Hilse) D.G.Mann; ref. Hofmann et al. (2011:346. pl. 45. f- 27-29) [GS-HKN-1, 67.05-67.10 m]
Luticola acidoclinata Lange-Bertalot; Hofmann et al. (2011:345. pl. 45. f. 30—-34) [GS-HKN-1, 67.05-67.10 m]
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Fossil diatoms in the boring core samples collected from the Nishimikawa Plain, Aichi Prefecture, Japan (part 10:
freshwater diatoms).

Gomphonema turris Ehrenberg; ref. Watanabe et al. (2005: 499. pl. [IB3-97. f. 1, 2) [TK No.1, 36.52 m]
Gomphonema sp. [GS-HKN-1, 67.05-67.10 m]

Gomphonema kobayashiae Metzeltin & Lange-Bertalot; ref. Metzeltin et al. (2005: pl. 149. f. 11-15) [GS-HKN-1,
67.05-67.10 m]

Gomphosphenia cf. lingulatiformis (Lange-Bertalot & E.Reichardt) Lange-Bertalot (counted as Gomphonema
spp.); ref. Hofmann ez al. (2011:321. pl. 100. f. 10—14) [GS-HKN-1, 48.62-48.67 m]

Diploneis ovalis (Hilse) Cleve; ref. Bahls (2014) [TK No.1, 18.15 m]

Pinnularia sp. [TK No.1, 36.52 m]

Pinnularia cf. viridis (Nitzsch) Ehrenberg; ref. Hofmann et al. (2011:494. pl. 72. f. 1) [TK No.1, 36.52 m]
Pinnularia obscura Krasske; ref. Hofmann et al. (2011:487. pl. 75. f 1-8)[GS-NSO-2, 0.5-0.6 m]

Caloneis bacillum (Grunow) Cleve; ref. Krammer and Lange-Bertalot (1986: 390. pl. 173. f 6-8) [GS-HKN-1,
67.05-67.10 m]

Neidium hercynicum Ant.Mayer; ref. Krammer and Lange-Bertalot (1986: 277. pl. 103. f. 11-16) [GS-HKN-1,
67.05-67.10 m]

Reimeria sinuata (W.Gregory) Kociolek & Stoermer; ref. Hofmann et al. (2011:526. pl. 89. f. 50-61) [GS-NSO-2,
0.5-0.6 m]

Encyonema sp. [GS-HKN-1, 65.25-65.30 m]

Stauroneis phoenicenteron fo. nipponica Skvortzow; ref. Watanabe et al. (2005: 259. pl. IIB3-12. f. 3) [GS-HKN-1,
67.05-67.10 m]

Stauroneis anceps var. americana Reimer; ref. Watanabe et al. (2005: 261. pl. IIB3-13. f. 6, 8) [GS-HKN-1,
67.05-67.10 m]

Epithemia sp. [GS-NSO-2, 0.5-0.6 m]
Hantzschia amphioxys (Ehrenberg) Grunow; ref. Hofmann et al. (2011:333. pl. 102. f. 1-5) [GS-NSO-2, 0.5-0.6 m]
Surirella sp. [GS-NSO-2, 11.10-11.29 m]
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