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FULER S T 7E AL 2 21 (2020, 3)

3. REFEBEOHM EMRA- 1AL B Y TV S Sh - S BYER

YIS BE AvvadAX b B BmERE £5 M %
547 & 7 1 BT
VIE 2.0
® " " BRREEEE- w8 WA 2 1
o Gomm | BRRBGRAS g WA - 1 B XSABHREREROTRLSY
® Y% omm 51% MLEE EE WA 7 1 %
' FRAEAEBSD? T WA 2 1%
WD (B RFHIESCHM S & A sE = 2016, BUE (£ 2), NI ShBET 728 & LT, D

2018b, /SLA « TR 2019), LrL., REZ0OWH

B ORI AR OB AR B L CIEARIC S vz
LIEERRNWEHESTNS,

Ala] “BETEER L L7=bold, BEORIE LR T
BoT, YRAGWEOMK L R TH D, 7272,
ZOHREWEIIAERE T THIE LR -T2 D
EMD, RNV T AT EALEEENL TN
DTV E BT,

F o, AT VO U R R IR 0 7 R AR A T
PN TE LT, HEE O REZRE THY . ZDOHET
BEf & Leb 0 OFIAERER L OV E Al E OFHER
WHARHATHY , 5% RFBEITONIUL, 2
NETLRRSTZHAPHFEOND TR &H D XK D

EhmHE I TRy, 2080 ARIGEIR KE o
LRl TWE S, AENIRESER S O T
TR o T, A CABITEIC K > T, RIEERED
22 EMARETH Y (BF 2018b), HIER
PR A AT 2 L IC K o T, YRFOBIH A STkl
MFIH BB LN TE LD LI SN S,
AEIOEBY > 7 VO FEHTHHVIE LT T
1. Omm R OEIGH 60% LM< 720 FAIEHDER 2
RAFONTZbOD, B - AL <EPDR
Lo te, NEIEEIORE N> IVED ETO
VE - & - MEiE, 1. 0mm RGO & DD 70% 2
THELZRETHY, Frlcllfg e NBIxizeA s
U ZA L, B OIE TOHR, ZhE TOE

(b, £ Wi L FRRICA TE N F LT,
DHEIRE & AMTES WVigakr&, ARISENCHRT 2B 2 6D K

BUE LERAERVUE T (@) »ollE (@)
TiHlif LTI &S, HicVE (@) tIviE (O)
22 <. VETIHAERF RO TEY, 2o
MRTCIXIVE CAMIEB OEMAENE S5 Tho 7z
(% 2),

WA S A Gl Dl T ORESNT L 1XR72 5
Ay 4.0mm A v 2 L FOEEN E U THEREY Ok
A 12127/ Lz, IVETIHE L Omm KD b DD

b D Te iy o7z Z &1, WEUZ X D g d D
RITSNTLE-FAREELZ X OND, BE
(2018b) IFHMEDE / BT, FHRRERZZIT-
7
FLR2ITRLIEE D ITEARDRITMD T,
BHEME (XL b <obDHh 7
b SN, T b DOEE - FFEIFENC X
. MBSO 1Ak & 72 K & S ORI LAY

FIEDB80% EHEZ T D, [AIREIZ AR OFEIRIE Y | S, NSREBRAFIT~BE#LZZ b+
Ry DR E MOV T K0 —HiZ ICHEIND,

® : RHRmE U R 4.5 mBROFAREO Y70, i
®:IE RELHERD L o R OFIEITHS LT &b
@l (Ts1) M, FER2OIIICERLIZABRT O T
zzl\\:z Motz, 7272, B RIZ9.5mm A v =l D K&
@ : VIBLE (Ts2 1) 2b DI Do T,

©: VIETH (Ts2 &) DV LI AOD B . RO E 5 It
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B 12 #OEMKA-1#RICE T HHEBEBYREDEL
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KiRICH T2 b0 L& Ebivd,
O HZF O—HIITHEE D O FTOMIZ s, K
DEINCEVFEFTHENSETINTZ OB EENT
WD ATREME D EV, T OIRDY, HE TH D D,
FERMBERFD S DIRDIOHEWHL T E RIS T2H . K
TR MG DR o T2 FUTRRBREIIC A b — L HE
e L TCRIPEEDOHBNE L E-oTH RIF bR
HARILE TR > TWD IR Z T T2,

4. £&H

AR ORI X > THRFOEIEZH T TE 28
MBIV B OMEOHREND Z Lo
7o 1272, WD OBRMEEN Ch > THLEWBEEROS

AlE DY T

DALV S 2 A BHERIEHOR 23R
NEZLIZIFERR DD EEX D, BEIE, L

5O RS L AR EZESTD, HDH N
VBRI DU D E TN X DU S OBENZ K 5
A LHIE LT, HERE s S D DN R
LTI, ZOX) kxR EE L, MEET
HTENMETHD, £, BIEICHEKT S LEE
SNDHGWEDPBET T2 E L TWD Z & 0N
MTET,

VL. Tb R ACIDER BT
1. iEH
TSR PR D DR ALK A2 B 7h o D B (4

vario ISOTOPE SELECT jt
(EN

TLTRAVR P B 7 78 0 1 e R B oD by 2 e A

M7 V71 ) LB (de Vries & Barendsen 1954)
ORI OB Y ZFrE LT, KT CREE TS
@G 1.2M 80°C 16 Wy

@/KEET RV A 0.00IM 80C 204y
@R 1.2M 80°C 16 HFfE]

@A < K

@ > &
3. RIMIEFER
AAA RLBRRE SR % 4-2
4. REBEBSLVTIZT774 M

REHE, B v T E L, elementar £

HFOTHTRHTEA L, RBE

>R T

RSNz ZLIRFB L EZENT T AT A ITE

AL, &0 COEMRER 2mg 21 & L7z 2 > 7 fF

E PO

FINCAREE DT L, B KRS
ERAYIBES
B MC A (BPER) 2REHT 57201

WZAKFBH A (RFBENED 2.2 {5HY ) &

EHIZE AL T, 650°CT 6 FEEMENL THEE L7~

(Omori et al. 2017),

77774 MEOFER  # 4-3
5. AMS BIERER

77774 MbUTZRFEREHZ I 5 e R F
e D A
(AMS) & F W CHIE L7z,
[EEDREN

SYBIDOIEI VD 6°C 513 AMS 1 C R FEHI E
L7~fE% AV Tuv% (Stuiver and Polach 1977),

BRI

-
=

(BF) 1 5% 201942 10 A 26 HIZHI L., FRHEE B MR FFERBE ORER & 4-4
EiTo7- (F4-1), HEE SN DEFRMR & AR (cal BP KFT)  # 45
2. RILEAE HEE SN DBEFR L TERD (BC/AD KFl) %K 4-6
Fa-1. ZHASHERO Y R FA-2. AILERORE R
HEEA HEHID | BB | R [LgsZa RIALER ID | ALERRRCR | AAERfERUEE | [EIRER
RUEEWA ALY | S-15007 | Rik4D RIS | PAA2607 | 1075.21 mg 642.50 mg 59.8%
#4-3. 75774 MLORE Fa-4. RIS ﬂ:{t{ﬁﬂﬂe@f*%
“EA 7 777ANID | BREIERE | 2977 AMEER | 2977V EE | Fe HE: | ClFett || BRI Iz 1C R HIEA 813C
RUEEB R | GR-9922 2.96 mg 78.9% 0.66mg | 190 mg 0.347 || BB R | TKA-22008 | 1309+ 19 BP | -25.5+0.2 %o
4Oy 20 iy %
FA5. HEE SBBEERI & 1ERE (cal BPE D) SPRER LR
Lg% HIEA(1SD) H#IEAER(2SD) WIEF—4 | R
) 1285 cal BP(51.3%)1259 cal BP | 1290 cal BP(70.6%)1233 cal BP
U R IntCall3
1201 cal BP(16.9%)1189 cal BP | 1208 cal BP(24.8%)1184 cal BP
Fo4-6. {EF SN HBIEER & R (BC/ADZ0)
HE4 KIE(1SD) BIEAE{{(28D) WIETF—4% | &
o 665AD(51.3%)691AD | 660AD(70.6%)718AD
R A IntCall3
749AD(16.9%)761AD | 742AD(24.8%)767AD

BOEAEOSIHICIE, OXCAL4.2 (Bronk Ramsey, 2009) %/ L, #£1E7 —# |Z1XIntCall13 (Reimer et al. 2013) % HV 7=,
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BRI DAL, BUEDAERED b F EBREE & R
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1990), — MR, EERE O A B BIIWE KD K
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TWo, 29 LI-HEHEOMEZFIM L T, HEHT
W OEAL AR ORI S | 8 EOHEREY) OHE
FEERBEIZOWTHD Z N TE D,
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TOHEMTH D, T2 Tk, o A-1 Sk
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3. EELADREIEEEH

R b OBREEFRAE MR T, RIS/ 2 (1988)
FOZHE (1990) e E L, THE - #HF (2014)
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2 BRI O 2 K 6 1T,
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LIF Gk, 3B & ICEER LA DR & HEREER I

53 HNo. A4 SE)112013c % HERGW O B fii %
ALl 1 g Tsl 2 (10YR 2/1) BHEUC W E L K W oy % 0T
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2 4fE Tsl B (10YR 3/1) BURU W RVE LV b M#ex &
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EEm b OEHRER D70 Ta . ik - /NG
ZLTWDAREMED & 525, WKV E THREREEN
ZHd,

(2) A-2#h
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HRMIIHBIEC OV WWE SV NETH D, HEFRED
lg FOEEAEIL 6.7 X 10* i, 2RO HBL#EIT
62.5% TH D, YAKFEDO LB S iz, HEFEH T

L 37 EH T 70 I 7 e B S AR D 5 oy 2 R A
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OB EIT 7.6 X 10 8, BB O HBL R
100% Td D, WAMD 1 KDL S iz, HE
T OEEBEFEUTIEF (2D e, BRBEIRIE AR
REEEERR ARE (Qa) 2SRH Sz,

HERbAaNZE A LEL LT, AR
(ZHOR LT BREREE N B 2 b D,

5. EXR

IIMTOFER, A-1 - A-2 M & & 2FE s & EE
fbant SN, ERBR DRI E5720, B
A DHERER R OHETITTE 20, Las L)
B, HEFEYITO T B IEEE ST A N NHEREE &
ERONTEY, WHEEAELRNOEZTYH, HEE
HEILE N o T EHER SN D, Ko T, HEREEN
WMo 7o, EEE LA i S o Tl
MRS 5,

MEIX, B EICIIB RHREY N EL B> T D
D, HRIT T N THEBRE—A B O LEE (0
DD DHFREAEEIRE) X VBRI TNWDeD (K
PUEA1982) (72 & 2T EIRBR OB TFEIC RS
&L TR MR N Z LOHIE Td % TREME AN i

W, Lo T, HOEHX THE /e E oA X2 b
TERNOHBEMNMER - ElEnD &, RERE RO
LA kEE (WEROEEAZED) 72 EA R
Lo THRRBRENE | BRI DG HEN DR
725 REEN D 5,

Z 2T, EHEITA IS, B O FE HE T
CHEBTD L, 1FLAEORBCRAEERAMRH L
T, F7o A1 HRIE (Ts1 F02) & [F VIE (Ts2
FRY) & A2 Ml Ta 8 (Ts2 BHEAHY) CHEKTE
MOT DN STV D AR O 2 DI,
BEAES L D RBEWENITL > T, BNO HENH
HERE L7 AlBEMEDSN B 2 DAL, WK OREH 261,
WKOEENEZ LD,

7L, Bc kI - 2 HoBHEKICE E -
TVDH770, WK EZ LTS aiEERH S, A
Ry MPEETH L0 E D DOYETIL, BT
ORI, BRESHTOHERE S, BN TOA X Mg
DRI E LAY T, & 5ITHRAMICHER
LDMENDDHIEAD,
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1. Cocconeis scutellum (&) 2. Grammatophora marina (7af&) 3.Luticola mutica (4J&)
4. Luticola mutica (7af@) b.Diadesmis contenta (7TbJE) 6. Hantzschia amnhioxys (IIJE)
7. Hantzschia amphioxys (7af®) 8-9.Hantzschia amphioxys®HEf (Taf®)

10. NEAEESE(L A O (Tald) 11, Amphora montana (Talg) 12. REAREEALA O (Tald)

13. Fragilaria vaucheriae (7af@) 14. RAEEF LA O (Taf@) 15, &F#Hba (Taf@)
16. HE#HEA? (TafE)

13 HEYPOREECLEOEMRETE



TLTRAVR P B 7 78 0 1 e R B oD by 2 e A

=®7 HBEYDOEERLCREHE L, T - #2014 1082)
A-1 A-2
VAN Y e
No. oY i e VIfE 4B 7af@ b 7CIE
1 Cocconeis scutellum C1 1
2 Denticulopsis spp. ? 1
3  Grammatophora marina ? 1
4 Planothidium delicatulum D1 2
5 Amphora montana Qa 1
6 Diadesmis contenta Qa 1 2 5
7  Fragilaria vaucheriae K 1
8 Hantzschia amphioxys Qa 2 6
9 Luticola mutica Qa 4 5 1
10 Navicula spp. ? 3
11 Unknown ?
KTy C1 1
WY T8 D1 2
WK E -« PR ? 2
F~ R g1 K 1
[ieA4 ARE Qa 2 5 14 5 1
WARRE « R ? 3
Z Ot AP ?
TR KRL 1 2 2
W~ VKRR
VAKFE
HIKAR 2 8 15 5 1
& &t 3 2 8 17 5 1
SEF R D HELEE (%) 33.3 100.0 62.5 58.8 100.0 100.0
HEREW Lg TP D3 (1) 1.8E+03  1.7E+02| 6.7E+02 4.9E+03 1.8E+03 7.6E+01

X. AFEEICHITIHEEEE

T o 76 i o B R IS 0D A oD i X oD 2019 4R A
DR L BEIZHONWT, Rz BT 5,

1. Ts2 (22T

N —EOBIEEIZ L > TRWE S DO
HEREJE Tsl « Ts2 D 9 B, FALOD Ts2 {25 Tk
RHEFECH D Z & anT I IR IR, & T
Ho Tc g (Unit2) EEIEARPRMEEZ 2L, (A
(rip—up clasts) G A TWD, HINCIZIXEIL D5
Wiz 7”9 Mud drape H#ERT 2 Z LN TE 2, L
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