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F 1A SR, HRIEIEE, SN THh D,
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EHERN & A LD, W6 R S~ b oMo 2, BT Eg A B B 1 $ko
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M o REGEEASE L. B6d | W SRR R A ook (U~ ke s At -
L7z

WL L URALT S HrR Yo KB L R & % 2 5L, ANRBI LR RN (N6bRE) &3
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BEsH ), KIRARETHLA HROKESHE, BTN+ 2R THo LB S 5. Bt
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2216mPL k. EHOOMOMG LM TH ), B3aAMBL, THHOMI B, SD29 - SK2245 L U

—02—



3bRiA AT MR AM A L T (HIMES -31~34).

11 ~16i2 5530 LA S M LAz 11 - 12101t Il & BT 5. 131X AR FIEE D
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b, AR ER LR S . RIVERO I
iz, WALH @20, BFEOLLETREIRN
HYF 5 L RETH LA MOEOFEER~<T
LISHBOBHEL FOEIZL->Twd 2 &, WE
L7zl TR AR S v 2 kL BEEAS
Lodh EM-THMBELLVC LD B, Al
ORI ERA D 2 A AR SRR A S 5.

STONE A5 B L 2o iyt £ ARtz e
Nl B THAHAH L VA B OB 6.
A5 ~ 8 T HAAFILT ML EL oD,
ERiE LCIE, Eoomivr e 3 L, Rt L
s, B REVARFRE LA LRL.

BUFH RS, ABRIRAAEL, B TeA Y .

H8 MEmOME - SER RESEEF ORI % f1v, sEf, see BRI %

AVTHRGE LAz # oA ClIELZ 2V TR SR

HROWIELTT > 22 VO BRI LAz, WCREROREEOES 12 OxCald.4(BAE fif 7 —

&t IntCal20) % # L7z0 %5, 1o BEEACIER IE, OxCal@fEdsd: 2 M LTl 8 hil-nCEfig

LAY 268 2TREBIHRORFGITH Y . B2 6 B LHEIIL5 45%EBIRR OB 1L
EMTH L.

F 1z, B ROMIELZ N2 BEERE613C). BT ROMIEL{T->TH
AERGE IV AR U0 L REE 1 & o TH S BRI, IR - TR ERET Lo TR L
FUCHEAT, IRERIERR LT, FARRMHORGEF RS A RIZ M 9 12734

H7bRE GLFRBY) : fEMilfhid, HCHELT2166+ 19yrBP Lot BERIEEIE, wihoR
B EGE MO M A L vagiz Sz DD At T LATEL (. 20 T354-283 cal BC (46.4%).
230-150 cal BC (47.9%). 131-121 cal BC (1.1%) &80 & 2 R LR T. [IaE—2009] (23~
SRBAHE (A ) OB G L BE RO MRS &2 & Hekr R (ol 1) Ao 7 1R OH
GO0 IRH A ~ iy 4 bR (Rr380~350%6R) | 552k REFCHp 0] (TP 1L ~ IV 10D %3G 4 2 (113504 60)
POMRTNHEE, LHEESRTV L. ST & SRIOF IR IRER PN E ~ 3
(& i el

BObKE (BUF RB0) ¢ AR O IRMIZ319=18rBP £ ¥, BEFERESILE, BIEMMOM &2 ¥
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#1 VCIEMME & CTRERER R

I bbb WERZERR (cal BO/AD)
ey | wa | sene | svces | O mp o
on | i 5
15211531 cal AD { 890
RE0 | M0 ::::’:, “E40.19 | 30420 | I0LIE | 15W-1585 cal AD (46.1%) :::::x ": ﬁ :::: :::‘
1623-16% cal AD (12, 3%) o
354-283 cal BC 46, 4%)
Lic U BA6-316 cal BC (33.0%) -
e ZOE0.1T | 2165520 | z166£19 52 230-150 cal BC (47, 9%)
(4354} 204-172 cal BC (35, ) 1S-120 cal B (L | P
) o i ot
60l (RE0) _Dale(319,18 H70M(R89) 166, 1
o S, | e e,
E: 1521 (9.9%) 1531 & 346 (33.0%) 316calBC
1538 (46.1%) 1585calAD | < 7300 204 (35.3%) 172ca18C
400 1823 (12.3%) 1636calAD % probabilty
95.4% lity ¢ )
1499 (76.7%) 1600calD | E 2200 47.9%) 1
300 1615 (18.8%) 1642calAD
2100
200
2000
100
1900
0 L L L
1600 1600 1700 1800 400 300 200 100 caBCIAD

Calibrated date (calAD) Calibrated date (calBC/calAD)
B9 &Ee R

(18.8%) LN S ER 27T,

i) RALE AT FY) & SRR

RIEMIEPEORFENOM LM E AT, EREO. BRI, WMk 2 AL,
A 2 SCHEE )RSy UM M D ERAIERRE (95 7 D) . 2B, I TN L DM ASER L
PR MR L S e e LR 6 ) C i Tol R e BL R HME L
Fro REITIE, HHMTOSATH L BRI L . #8134 ) ERE - HHEOHE TiEG,

RLAarATia, MTER PRI S R EUR D 5 5, RSl o I RN O W7ok, 9
b 4 L W6eRE . MIRTRE T 5 4 B WeaRi iz oV TR S (18 ).

il ) EE B ST AT

a. Jith

B 5 g, BEEKIKE M8 L 2 BB ORI ARYOTE - MAatiry. STz
BikZil: Ui, LiEAHRo P LS TRETL, JoREr 4 ~5REDE L,
BRI & SRR OBRA AT, BBEL BB AL, A0 7 A RIS L Cletes
TV a7y s ATHALLAAT L2587 - FEERT 2, BB, ihE6005 % 22121000f T
fivs, 2B = H AT - 2 RAGERIZHBIT B LG 200 AL ik 5 3 TRIE - sHT S
HgI, AR - (R - R L b TR E L TR,
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SPHTRER R R 2SR, SPHT R SN L A SRR T EEIRLT OB B (o R,

—05—



ENE L —MORTBROBAES S, FR~ETATH L, Gk oo 48
MRz DWTETIZRY,

TR (BUFIRE) ¢ b Azt LA srBilEi, FURERR B2 LT, R0kl K UK
AR b B TR S ALb. Bl LR, #UKEHED Achnanthes brevipes. Nitzschia granulata
HThb.

6kl (GUEEROL) - 25MMkEEd L7z, BEH L2oopBilti, B EICL T POk LT
AR~ A S BT S D B LA, AT PERE @) Amphora ovalis
var. affinis, #A4EHTAHEO Pinnularia spp. ¥ Tk %,

H6a (GURROS) : 8 Mkt LAze B L 2z o Sl ok 0 A TS U5, el L A-#f2.
et 1% ) Hantzschia amphioxys. Pinnularia borealis®¥ Td 4.

iv) BB ST

a. Jik

SURGRERS 3 - 4 @ BRI E D L0%KEES U 2 ABHEE M 105 MBI 5. Kk,

#2 HESHTER

" - LR s L103
oy pH gk PEM el oo 7ol

Dipioneis infermupia (Kuvte.) Clove Euh-Meh ] = = 1
Dipioeds spp. Euh-Meh - - 1
Achnanthes brevipes C.Agindh Meh o1 - . z
Hnaunavis yuevasis (Grusow) H.Okuna Meh ELEz - 1 1
Navicrrh 5pp. Meh - 3
Nitzschis cocconalfymis Grunow Meh B = s 1
Niteschin graauinta Gronow Meh L] = - 2
itasechin spp. Meh - - 1
Anoumeaneis sphacrophors (Kutz.) Pitzer O-Meh  albl dd  DE - z -
Amphors v var. affisis (Kuets.) Van Heurck Oh-ind il ind T = ‘ =
Amphoa spp. Ogi-unk  unk  unk 1 = -
Diplorais spp. Ogh-unk  unk  unk - - 1
Fagitria wpp. Ogh-unk  unk  unk - 2 -
Gyrosioms spp. Ogh-unk  unk  unk 2 - -
Hantzschi amphiosys (Ehr.) Grunow Oh-ind bl fd  RAU 8 Ed -
Finnularin borelis Ehmwnbens Oeind id  nd [ 2 - -
Pnpularia spp. Ogh-unk  unk unk = 1 =
Stauronis phoeniceateror (Niz.) Brrenbers Oh-ind  Wmd Fph NOU - 1 =
Staumoaeds phoenicenteron var. signata Melstes Ogh-ind  Wd Fph o - 1 -
Stauroseis spp. Ogh-unk___unk___unk - 1 -
WAL 0 0 0
A~ FURETR L] o 2
PURSER [ i 10
Bk~ UKL 0 2 0
A 8 22 1
Bt 8 25 13
R
M EARKRT AN PRSI CARCHT AT HARACHTSEGE

Euh-te b & 4 M-k M al-bl: KT Ak Y M L2

Woh  HAER #

Ogh-Moh: B & % MR L B ind pFEHER unk : AR BI

Ogh-ind: WHIF FHN
Ogh-unk: WHFHM
LEE L]
BEABHERE DUSADRTHAME EUSARRTHMEMN E2:PUKTRTF BN (L8, 1988)
NoEH R 0 RS ML R, 1900)
UM TR AR (L Ei2Asai and ¥atanabe, 1995)
e BEEAR (RAADE, RB:BEF, RI:RE%, (M - WA, 1901)
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FAEY D, Tl — MERE, BET#ERICARL, L 7oy FTIY.,
)Y A THAT S, B, FL87— b el EEL, TOMICENRT 52 TOMEIZowT
WS - BH Ao REAEREGE - SRS RO - R LIERLOBEROMB A LT, 2B, il
o G EE) 2 A4 7 o THALZ S oSN o XHIARES LOTH S,

b. #R

HifE 4 HI0RT, REE SEAT NI A 2R A M B 25 SR fRAERIB I (|
N ko Tua boaEy, UT. BT FROmE,Sziet.

HTOR (BUFLR89) @ BRI IR RIERAGOBIEE L BT 50 AR SIETIL, HHRRE
EWOTAH HBE 2 oA 2 F B -2 T A BHEET 5. ROTEMBOAFE, FRLEHO
I+ FERDENERT Do GEERTEA FEROE . ZolEdd o) V48 HiE -
320K, IEFEHENTS.

#6eki (RUFIRID) @ FEBMLE BRI S0 2 SERIEROW AN L, AR LGRS EHRIESHS &
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RHVEWBE S A /X -7 8 A WA E 2R Wi S SAIER TR A AR L.
WELSHHLIIChA, £, BHESRLHNL, FEYHE, IXATIHR. EUK, 7HE
W kv ok O A, 4 E I, ¥ 2R BRI S,

6aki (B RI5) : MREILIZ 5205 WAEROBGIMML ., ARERE ERL L5128 5. A%
et E B L. RMEp L s Lo vy AT S SISMNL., 40%BE TR L1245,
WARSER TR A A FEABONHAE & HE HHE L1202, KMYOTE- 32K, FEFH

s 3 XA T 4K, Lk 7 TER SR, AR Y AR .

v ) S b

a. Jiik

MR kO Lk, 7 A Y- ZEIRRELL9T61 2 MV T, RO TMTH -7z

AR A 105T T2ARF MM (42) #., 3P 1 glod LIEHA0 g mO A 5 A E— A% #50.02¢i5
M5 (0. mgOWEETHE) . WRIPHALEG50T « 6 M) 125 DIARMPAN, B Fkdms
(300W - 42KHz - 10571 12 £ B 570k, ILIEEEIC & 2200 mBLF RGN T Bl0Micn® % 7o, #
AR(A A % b IRESFHILCA L85 — MEST B, 7 L/3T7— bOME - WEid. J005006E
WRELT T, 3612 A AP OB R 2 IR R R L LTI 9. At #7 A
V= ZWEAS00LLEIZA S E T Y. SHRIETL 285 — b LHGTOMEIZHYST 5. AH L gd
FohoF 7 A — XM, RSN HIEREE /7 AV - XBROEELR LT, Bl L gp
DA IR L R 5,

i BLATERII2VTRIOBICHBOBE (105 (15#) & Sl oW i HE (Rl
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ik L a7 ) ORBAET) 2 R LT, IREHTRT L cnd/: ) oW EEEfT ML, =
Uz b, FHBOSERICHIM O S LR REYIZE 5 A5 2 LT3 5 [#102000].
& rHiFHIoVTE, R RO MRS S BT EROkE L R .

b. 8

SHRRERA, FINRT, BRICEITMMEMAORRE XD L, i R &4
el iuid i, HPEREREIEERE SHRTHED b, REGBHHRLV, T,
R R R ORIMIKIR 2 T IR ST,

TR (SUFERBO) @ HITDEERE M MUL5 800M /g = IRz A% o g S A2 EBREE L IR0 A
Thd, MR CRIBS LS,

WbeRl (BRI | WIMELBR R BOL10, 00000 /gh2iE L v, WIMEBRRHILIE, 1 AR
BTHY, @AhZiza LK AAFEY, A YTEH, A FEEAREETRIE NS, i
AEEECHRINERLA,

6aRl (BUBROS) © HUMELBR IR E0L20, 0000 /g8 & %222 v HUMERBRIGHLC IS, 1 A8
Thh, THIZAAXEY, A ¥R, RFHHMAR . @R AR F v PRy
FEHECHRIN X LS, HUMEERELS L RSB CRIN S 5,

4 ) BB - i s

1 VEEBMER OFEIRA & n Pk R

B LA AT 3) i) 123D & | BRI O M S O ARBHE (oW TR 5. SEIOM
FEAJ2ME L 2o S N CEER (LT @ AP IRIEAVE (. BN (2 e do fo ZORBETRET
AT EIZE LGS, HEER RS S 2 ) B IRIEAT I & SRR REA S
ZHRHETREATEN T LR AR R (B D BP0 2 LB X D ST B DAL
19951, #7:. DMZIEALO861: X5 k. HBoOMBIL, HEMT LML, TOREERLLLEE
EREIITHE SNTH ), BRI OSE, BRI A E s (v,

HTONE : BERER O RIEREAE . RIS Loz BTORNGHN G R PIRIE S & 2 5
foa, BEEALAAG £ LD AT AU WRBIT S o A M B L R L E e
EEAEHIORERTH 7. £0 9 H, Achnanthes brevipes! il kis HTE O N L 21 5
[A#51988]. iEARE I T8 & 1d, HUTIEEAS262 34— 3 LB L ORI O RIS (R e -k M) Th
D, ZOLHRlATCRY I=HE FTT8 T ATy B FoRENESTLE SRS,
Nitzschia granulatatd, #AKIREFE 1988 OIFHHET, FOdCLLRNLIETHY, HEHE
ORI O FERO 2 YRR A TH L. (LB SR ET A
VA, YREDAKIRIGFORIR TS o AT REIEAERY . RRASEN R O SR  Th S = & LTS
Ly

$6eM : Hoekl b EERETIA D Ao foo B LB MU B (PO M S 2 A %,

(R A EASAREMA DAL PoRERTHAAENEM D Amphora ovalis var. affinisid. B4
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#£3  TERTHTN

113
hadosil Taxon 6afff 6okl b
AAAEH Arbareal pollen
bl Abies 2 1 1
IR Tsugs 3 20 ]
7 BT R Pnus subgen. Diploxyion 48 % 0
M, Fous Godistinct) 15 25 7
TR Sciadpitys 0 B 2
AXE Crypromeria 17 170 33
= = Taxacene—Cephalotaxacese~
AFAR—AZHTR -/ 2R Ciipricmcoss 2 87 13
el 1 2 []
R ] Rerocarya 0 1 0
*=S AR Juglans 0 1 0
VT R-THYR Carpinus—Ostrya 3 L] 2
PR Colylus 0 2z []
B SRR Betula 1 1 []
AR Alnus 12 5 0
TR Flugus o 1 0
a+FEaTTHR, Quercus subgon.Lepidobalants 24 58 a7
SFFRT N R, Quercus subgen.Cyclobalanopsis 16 a2 62
YA IR BT AR Castanopsis-Fasania 4 a1 44
B it Uiz ~Zlkova 2 B 1
ZIRE - LIIE R Coltis-Aphananthe 2 1 [
HETH Acer 0 1 []
78 Elavagnus 0 1 [
R Ciid Ericaceas 1 0 [
LT ;] Olescone 1 [} ]
HAIED Nonarboreal pollen
H| Typha M [ 5
AEH N, Saugitearta 1 41 [
*H Gramineae a7l 523 47
BV Cyperacene 15 a2 17
XTALB Monacharia 1 3 []
ZOR— (7R Moraceae-Urticaceae 1 1 0
FLH M FRumex I o 0
Y p F -+ R IHIW Persicarin-Echinocaslon 2 9 [}
) Fagopsrum 1 0 0
THYR-eaf Chenopodiaceae-Amaranthacess. 13 13 0
+FoaR Caryophyllacese 2 5 0
TR Cruciferse 2 1 [}
PeEil Sanuisorba 12 1 0
247 Rosacese 0 1 0
=43 Trapa 0 1 0
TUIRS TR Haloragis 1 1 0
74EK Myriophytium i 1 0
IR Umbelliferae o 3 0
SEXH, Artemisia 13 13 4
FEIK Xanthivm 0 1 0
* 7R Carduoidene. 1 " 0
b # Cit i 1 0 0
L BRET FPreridophyta
A 1EFITR Preridacene 1 o 0
YrianE Salvinia natans o 7 0
ThuEIHR Azolla o 3 0
BRI T Monolate type spore 3 16 2
_ ERIRMET Tril spore. 1 1 3
unknown 6 15 1l
L Wenthered pollen 16 15 27
& B Totl
RAIER Arboreal pollen 157 598 202
AR NonArborealpollen 553 713 73
P ERT Preridophyta 5 30 5
FWIER unknown 6 15 1
BRI E R TE ER Weathered polien 16 5 27
&t Total 730 101 318
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o] 13 K] Tolfi
4 %f Gramingne
1% Cryzn sativa ar 2
ER L ) Phraginites 6 ]
2 RS R Miscanthus type 2% 6
AR Zoysia type 6
FrEH ‘Bambusoidese
A S i Ploigblastus sect. Nipponocalamus 19 6
TSR Plaioblastus sect. Nezass. 19 3
FeFHER Sasa sect. Sasa etc. 6
3k k3 Ochors 12 [ 1
FOHOA FH Ouhers
RIMF Others 68 61 42
AR Sponge 6 12 it
WS FEAE D B Total 92" " s
B SREOMEEER (W : ke/nl-cn) : PUROMETEL 0L O0E L TR
1F vz sativa .35
ERY Phragmites 0.3 0.8
AR W Miscanthus type 0.3 0.07
A ¥ Ploioblistus sect. Nipponocalamus 0.22 007
F AT Ploioblstus sect. Nozasa 0.08 0,03
Fr F R Sasn soct. Sasa ete. 0,05
S HEHONE (%)
A¥ @R FHloioblastus seet. Nipponocalamus 62 ki
FA Floiobiastus sect. Nezasa 2% -]
FrRPHRD Sasa sect. Susa etc. 13
AXIR Medake mtio 100
3.3 AE8
fid 1.3 25 EHW
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£ X 5 sx 3 EIEE
2 A
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LMIGTENAHGET, 2EEETLRMOKRTROOLNL. i EFHOEENI AT TE
L BO NV BOREIEL, HHMEOGHERE L L TR 2T WTH S, skl crmiio
Pinnularia spp i BHE TR S 505 ARGVIRSERICROERMIZELS N, RS
Mz %AW THL, T K7 H TS S Anomoeoneis sphaerophorald, /I iR, &y
WICE  grAi+ B A [Patrick and Reimer1966]12 54 &, HAMEOSH LMK THHREN TS,

HAEAORFRES LTMEO L L TR Y 2R il 5 2 S5, G I) 32
FhAzI2E A EORRERAAHERB 8 - 12 L T D IR Y, (R 2 A S
ML 24, BEEMEIOROEEE S 2 (20, BB L AT e S D,

$6aK8 ¢ HEMALT A L IFIRIEA S = B A SHERER I D A E iR kA L OB
i, HERUERZ AR - MY LAl HEME A . e B B FE 80D Hantzschia amphioxys, Pinnularia
borealis®¥ @A HiA T S hb, BARRE, AdPREORMUNOLE L IETr 2D
W 2R R, O RRE RS SR L A R R A RE L 19861 T H
Do BT ABUE S B L BRI MK L O TRERICE A ) A S ko TR BB T,
5 (70~80%LLE)F HRRA M SivuE, TORBANR L8P, ko 2aiRsnT
VLR Th- 2 T ETE D L S5 [BHERK - MINMA1989 - 1991]. EEMEA % {
PET 2LV o0, RO BERIZRKRT. BEREIETT D L5 RN I
LS R T LT B D,

i AEBHEA BRI £ 2 AR e

AE ORI T I, W600m, (5 LSRG S (R A SERETR (DBI1- 1) 128 T
ERETHRE BRI TVALAY /4 —F o B 2H1998], 2 Cld, mieio gz
R IR B0 MR OHERTFESE (784 4 2 — 2) 12, XM (range zone) - MRS (interval
zone) + U3 ( assemblage zone) + T (abundance zone) « FFUHT (lineage zone) @ 5274 4 [
PERE A B 220010, & S TIRTEIREOEA S OE TR S RS B AV Tkt 5.

WBOEFHERIERO ) 5, EREECH L BIHEOARER ORINERIIRLED L Tw 5
ZEAEEMTE S (H12),

AHOBTOMOBRIZ, TAHLER - & 1/ FBEV o LHREEROFEINUTH D, K
YA OL4gRO BSOS S 5. Mg OBRERIRTHTH 525 FHIEL S JlT
AT b, ERIEFHATTR (RN SIS A A S 5.

SUOEeeRMOBIIL, TN EBOMY. v KoK, W B 5 EARER ORI
BTHE EAEKFHT IO LI LEEAHL SN2 O14dRH 513 I TORETH Y
R S ST . SR BRI OB EIUE R TH A A, (E AR O13b5 0
FHHERAER L ShE I, REEI BT S~ RIER ORI E RS 61 & i 2405 5L
FH 201412 L h, HeeMORMRFRILHMBHRN ~ S ot T 2 h 2. Beekiizy
FEH AR AL L AR S AL, SRR AR LA B RTINS L, BB 6 - T i
OERFURAE OIS EH L E 2 ST 2 [H2006]). R LRI 28R LV 2 5.
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SEOHealOREE, <y BEROLN, BHAMNRTHY . ELFRATOLLILE - 11afic g
RS IE & 005 W EREASRIV (R AR 0 F ik F LI, 11bREAT I, 11aREA5161kRITH D,
RRFERC b ks hamiEttsh 5,

i) HEA L B e & Aot

LB 50T - WEERECR PHTRE R 3 ) iv) - v)IZMT & RRIZHCN ML 8 & O O hi: 12
2T S,

BETORE o HETORF LRSS O S NIRRT L. s L oiERLn R
HEEERRARILIEAR A (SR T, ARFEAZ Ik 2T S TREMEAS o RPEERRA SR AT L
{hedrofedb. 2O L5 LHERRSAMIEL Ty AT S 5.

W AREEHEAL L, BB TRAROMAKE TH LK, KERPOMRELEL A 7.
#A ) AR RIS 3 X, R T RO RHEE TH 5 3 L IK0 A it
Bt s hTva, EHEREOS AR @ . KIZE S oS r s 25 2 kd s, N0
IO R C LR, KoMK THL I VR v B Epkf L TuwiEAabh
Do Fio, P LORU LRI I EXB L EAEE L Tu kAL b,

F, SERMEHPEIO LR E O LSRN, 2 80 0 SN K ORISR
VLTwikAab s, EIEROBHETTOALEEQER PR T, MRSl T
BY, ZOWSTOHEEATER S W75 EAR2014],

Y6kt : ARG IZREI | - LRI A TN M il = 0 I AL RO & 9 GRS BT e
B a s 2 SREROME - ML, 1AL, MkiEo+E s 18,
IAFTAM, PR LK, DRSO 7 e A EAERT D L9 1205, HIMEEREETIE

KEMTRE 0J20-1 RIBEIS

[™ RERUALEORRESRET LTS
IR ERORERERT

l‘l
.ou’w;f” e Bl
12 Kk FRIEROJ20- | XML - (A MMHT (DBO1— 1 ) OFERMEG B & 5 R I
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I 4 AR REB T, ENCRF VR, AAFREL, 2 S EE, AR Tl
BRTwE, NGO EHS, SEEMORNATE T TR L, R EE S -
AES AR - AT A MBS EoMA e e L WA SAVER T ik L v LA A s I R
b, RHEIOER L X O RENERREINICE, 4T IRea X, Pk EAra L
Twhbabhs, 28, REETIIPEHO 4 Apmilit 5. GRERE12000 /gL, ffEo
RS HRAE & 17 5 38 & ORI & 50T v 23,0000 /g [RILIET2000] £ Y A avb oo, #il
O KB ORI R T IE R TIHERE OB S LM S NS 2 L s, B TOR{EOTiE
HEARBNCHETEZVion, BETLIELTERY: JOMAI2WTIRMERTRLHEZ
12EHEA T B,

=W, BRI IdE L EORBRRE Q2T 5. AARERERIC By T Rk UL B
ThHHEHOT2EAMML . HREEROT A HVIRE S 1 /28 - 7700 A WA AN
A G, WRAKBBHR O RAREASET L 2 L e Shua. 22250, (Rodkibe it L
AE, REEE LToR Y ROFHMERLTEELESEL SN, ENGRIzBTE~ Y KD
SRRy — AR £ o THARA LAY, Bt BT L [E42014].

#H6aki : W6aki DIZHNI T 5 16MREUZ I, EMLABIIC S 2 SAEROWE L, &
BELLIEhDI MG, BoeMERMICILEL T, S6MbEcEbLALibEs s,
ARG TS A FONMAEETH D, HWEERE TS o 1 S PR3, 700M /2L .
FETER O BIRE AR & 17 9 Sy OB & 2T 53,0000 /g DEAIL2000] 4 B8+ 5 I Rg
VTR S A SOk RN S, H6aMIBHINN LI B TRAFER bV TV i
ARV L AT A, AES AR I A4 T AE, ko 7 w8 E0iER
ISHMOKEME L LTEFL TR SOy SRS L. $o, £ RS OMEHEL L
Ty @O BN WA TH 2R SICV B, M VTR 22

13 Ak FRTRR O RS &30 5 0 PO HoB (81201 8] @@ hnde)
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AR IR & 4 2 PP H1984] 2 2405 MO TOWEA T s D,

—Jis B b PO SRS CEIET B EREH I o s RAEROBEA R L K
FHall, ZhHoNEGBHTHL v Y BIEHAEE TS LI A5 L b, HoeRILENTIZ
HBL T, ZRAMEASEIT T 2250 Th ., HaraE P L EESNE. Z0L ) Lfalhdl
AL, G S PIFIZ BT D AMEEDAE < MR L TV b B RS LG,

5) A b PRI 2 oW T

R Ll - Y. B OE B TERA S . AT O IR oV Tl b,

a. BTRMOENERSE B 7 MBTOEOMCERD SoER R LRl 2L EETE 5.
TSR M O FUCERR T ) . BRI S HHE2 ~ 3 cn AT ARHENL T EH
LRMTHTho L ELLND. KIZHI Ak, LRMIZIET SR, ¥ols YAERL A
LS D, RO G IEFRAHEL T EALNE,

b. WORWOEMREENE DG MEL R L - M6aliid, SRICHH Shif FRHERD 5K
Wtk Ez oD, 2, RHAOFBL 22860k LREFLE A ohb . Boekl Ll o EHRE
Th ), B HBOCR OB~ BIT LA L B 65,

AHBEOLEHENE T 5 6RO 4CHECL, sk & 17RO 2 B2 {5005 Efos
4 KRR (16 AR~ 1T ) OBW 2 SL 2 L6, BEbAILBERILLIT O ik, B
RISHRRIRORERME E 4GNS, Boekl OTER L B4 E MM ARG kil £:1998] 4
14¢ ~13bMOE R LM S NBTRIENEG S £ 26, HBEREHREEL 6Itd, LEdaT,
HOMLEC~ R EF TOMMENET L EELLNL, TRTEH B, & 7N & IRERHUHRN
~ IR C ORI MBS D, SO TR LA S h, SEROMEX b LS
s,

c. WEbROEREHMA <>+ BEbREOMBERE, LM TIRE

0SI04 i omas  EOHBIERITH D, EASHAL TV EAS, KIIOLE:

1 L0, I5OMERIAN 0 U I SRR A 2SS, EHE DL B

LT oBELRESZELT, #lLLoTHSS. MEEHELT

v, AR R ORI L QMR S, B50RE & L Azt

AOSEEGSETMOKE L F L 5hd, 159662 ZERKRpET

KB SERATESIMTE D, WObREOHERNZ, RN & - 7o
O B 5.

d. BERN~EIMOEE @ L Cvkvdt Hiks
WEIEMO AN FRGERAM I EENTWA 2 Ehs, BEaGid s
R ol LA S 5. T2, Lo 4RI 8R%E~
fach N TR ) Ol EENRS I E 25, BIIEN~OZN

B3 ) WA HL, BIWERCROREDBEHBNL. W TFITD
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Fhe K S EN (TR A ~ 182 ) 2% o T MlHEL AR TR E M T A L 3o ook dn
=% (-

6=

HMIE L ABBHEGHT ORI, ROZ AW s Rt

a. BT LR T IRTH S0 7 R SRR DR T & - 220 SO LRk,
MO o LRt & MM OIRIRY] | S CHE N8 TS - AT L. #alliko
LS L BT SREMEEOBBRTETh ¥ LGN L.

b 45 6 MIBHI IRAER TR A & S~ RO WIS A Sl MIBROLEE A
Tithh HEREAOWE~BITLLLE LMD, FoaRC Bock ILBERHOKHELTH -2
EHESE RN D Ak FRERCHI ~ R (O HERR MBI o Ao & M T A Do

c. HSORITRRILIOROIERTS b, MR BREINRETH S, 15964 REDRRRR
R & OB B,

d. W5alA G LT, MboEmAE L5, BEENOMTFIGENERT b0 L EL0NE.

e. WA BB OB MK E P THLOIH LT, 8 3RS BTl AT b
Lizkabi, Eb b Shoaiit i e Ko ca, Bl hs. W TFHoshod
S I (1 THAE R~ 18R 12 e > T BBl - KT O —Ei Ml T2 L 2oz bab
ha.

f. ML S 1 7R ER E T TR T 21T T/ b, 18R~ 191 Ei- 4t
THBERLTo TV LA L.

31 - BE

Asai Kazumi&Watanabe Toshiharu.1995 Statistic Classification of Epilithic Diatom Species into Three Ecological
Groups relating to Organic Water Pollution {2 Saprophilous and saproxenous taxaDiatom.10,35~
47.

Bronk Ramsey, C.2009 Bayesian Analysis of Radiocarbon dates. Radiocarbon, 510 1) |, 337 -360.

Patrick, R. & Reimer, C. W, 1966. The diatoms of the United States Vol.1. 688pp. Academy of Natural Sciences of
Philadelphia. Philadelphia.

Reimer, P.J. Austin, WEN, Bard, E. Bayliss, A Blackwell, P.G., Bronk Ramsey, C.. Butzin, M., Cheng. H. Edwards,
RL. Friedrich, M. Grootes. P.M. Guilderson. T.P. Hajdas, 1. Heapton, TJ. Hogg. A.G. Hughen, KA.
Kromer, B. Manning, SW. Muscheler, R.. Palmer, ].G, Pearson, C. van der Plicht, ], Reimer, RW.,
Richards, D.A. Seott. EM.. Southon. J.R. Turney. C.SM. Wacker. L. Adolphl F. Bimgen. U.. Capano,
M.. Fahrni. S.M.. Fogtmann = Schulz. A.. Friedrich, R. Kohler, P. Kudsk. S, Miyake, F.. Olsen. J.
Reinig. F., Sakamoto, M. Sookdeo, A. and Talamo, 8, (2020) The IntCal20 Northern Hemisphere
radiocarbon age calibration curve (0 =55 cal kBP) . Radiocarbon, 62(4 ) , 725-757, doi © 10.1017/
RDC.2020.41, hps © //doiorg/10.1017/RDC.2020.41 (cited 12 August 2020)

—106—



FE—P1990. [HUKEHERIC L SMYRIRANEOME & S TN T~OWM | TRIEMFRI42, pp.73-88

P Ek - MPTRORI989, TR0 oM REORN - B R oM - | T SR RSI0mA S
R p1T

P FUK - BPBUR1091, TR BRI I 5 570 & i BRI~ G | ¢ (B A EES4PAE] 6.4 pp.23-44

KEESE RS - KBOCIEREFRAI2013, [ARRR FUMFRMINAE (0]11- 4 ) M8 | DARGH MR &
S R W (2011)). pp219-228

KRG AL 221098, [HE AR gk st & ki) . pp.1 —601

KRCHTCIEM 121999, TAhE PRI O] @ TRRETB e L RN R 1997 F ], pp.99-105

KRBT IR £:2004, TOJ91 -2k B X 002 - 1TROMAE | | TABMFRIBR ). pp.327-336

KBCKALMERER2014, TR FRIBEDL, pp.1 - 38

BIPERE (5B M 52001, HARRFESRNMIFBRT Y 1 F WS - Ml - FRSOF 4 F) i,
p.238

ARTER1986, TERAEERIZ X HWBEOMN & TOER - LA E~OBA L TORSE - |« [HEBRE] 1. pp.9
-4

AEIEA1988. [EERORBRIRIRMEE O ILE L GRS~ 0]« [RIRIRE) 27, pp.1 -20

ANPE-2008, TEBMT PO MR~  TRASERORLEY S48 HERKoE L I0 L2080,
(T4 L) . ML, pp.55-82

HRUEDI1992, TRE MBI G — & o — M - ) © 5L R A R N30 R i el 5
464, pp81-177

FUFET2000, THAMEERSHK (77 > b« b ss—ib) | [EEF LIMAEL, ki, pp.189-213

FAE WaL1995. TMILE BARR) afskdkeil. p204

i 12006, [k - ISR, SO0 2 EIZ0% ) [ 3BGHIENT LILB@SE (i), pp.9 -42

8 ITH20014, TR EE L~ R Hi e SR T M 2 W« DARLENT i 8 4 B 0 R W )
pp.23-36

A - RIRE2017. DARGER IR B 5 Mo %58 — T ERTH G MBEORPRE - |t T A B U 7182635

Kiisteg s, pp.3 -23

ALREHI2014, T RIS £ OFOMAOME L] - TTH21 ~ 2551 (88) H A R0 2 B S0 92 TG IMh &2 2 AR
(A KBCERIRRORENIIE - W7 T RS S BTONE - WK - BEo—#HE-] KK
iEIR S RBUCIEMRIERT AR L MMAL. pp.3T-42

WH #1984, T RME SR QMR HF 0B : T CEl o FAAREHNmMAE], &t MEEN A,
pp.581-602,

2 S e e f A LI008, TH A (AN RO SR IGE | | KRR b SR T A T RS I
A, pp.378-389

BERCEE - BILNT1984, T72 7 b« A 23— LSO BBEORIE (5 ) - 79 7 b « 23— Lophi i £ S kA D
R - TEHFEL ARBEILT. pT3-85

BERATEL976, [ 52 b« o7 S— ST OISR RE( 1) — 20l 1 D FHRBORMERA Lok - | 1%
HEL ERHEE] 9. pp.15-29

—107—



=108—









) 11 31k 0 i













SXATHFIE =

o7
(35 4 §g ki,

W)

IEEE]












A1 2 4 HERE I R B AR A W L A L A B
FEI AR REL (0520~ 1) 5% THUSA

—100—



WA KRR KPR AR AR

W e A% 368ni

WA N SM244 H24H~4HI3 43 H26H

R —MEREA  KBGR LM

WEHLE  EARE S T, ik - B - PEEE - A
PRI

—110—



1) AR5 R & A

BT TR R BRI D R MM R Do BNIT T ORI b - THFE B G (%
AL R A (1 - 2), RMFROILETIE, 19845 (ZRRHHE TIN P - TOS84-17
wHEEEA b, Wk 2 oMK TREMISIROR / LIZRbD Rl RE S Az DRRUE
471985 - 2002]. FIMFERK Tkl A ARHEROIME &8 2 THEARN 2 siEd, LK TR/
Ao nlil. WETED s B S S BRSO S L TR TRER AL o e

AR LT, AR &) B0 SRR AMRROLHE R L TR AWM L ook
(AR AHE 2 4L, 201 29 B SR AT b, B AR 2 Sl Fo e JER L TR
ORMPOWRN LB L L L b2, BREMAHOWIRBEETTH 2 LALE LTS R, ZzE
Ho 2013%EEE(Z0S13- 11 « 38Kk 2 AL, 2014 EICIZ0S14 - 4 ROMTEN R E N (H2).

0S13— LLAH AT BRSO o SR = b D Rl ik & & 50 b dfdL b o6 ] & Tk
Bl Sz dEa, FBEME LRI AT & 4L, S WEECRITS R RSOR O R A S Bk LA DR
h¥cHEA S - KB RFERT2015a).
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M1 ki RE
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H2 KRR

0S13-38RMATIE, BRTHOMRIEMNAEL OS13- 1 1EMAETHIN 2h /- SR KBl A
5151515 & CTHIRO W MAOEMRREZO 22 OO REMEFTONDL £ & b1, SRR
W/ BL L T 2 B IR A O 4 B2 2R At T b AL [RGB B L - KB
{LEATFFEAT2015b). COMAEIZL V. EMOREHECRD ZGH OB LRSS % Bl L3,
SRR BV TR ORI SR, $ 2, RE TSRS 2 B
il SR AR S .

SHEOMBERAES L2, THTERE OB O BMTER L R RE 20120514 4 RO
#ERThL, MK TREEICHED LMo FIOmM~OE RIS L UK meo ko
PR~ OIELAT M5 & & b, KT LI & Mok 72 1801 10 o Sl AR i A9 s
WER = L DRIRH IO B I 45 - ABCLILMRIFZERI2016]. = AUx1783(FK W 3) ~1848 (M iT) fE0
FHER A A TR, 1) L H A AT B R T b L TS AU IR T 5 S L ISk o fofoidy
M PSR R KR AR 2 & 2ot

Fid 0S15— 4 KMAETIL, SORAEHEOBRIIZE - THAIRBBEAI B2 - LHAE G
s 1~ 4 [KaiE L2 CRBOTEE B A £ - KECbiHiFear2017]. 2 KTk emoK By &
LA AR LA WOBRET AN, SPEOBILE R R £ T 22 E D, BAUSPT
LAHYAOEAHTH D L 2R LREL 2 4K TRENMOREAR  ChRE%HIZES &
AH S RIENE G U EEMEL . BT 2RGSO Ml Lz, 3RTIE. i - g
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ZAFHECHRATS LTITRT 22 b ko, 29 LABRIERCEAEESC Lo TIAT
PeAT ST L D SR, 20204 3 HIZIHMFEEOME L L% GL- 1.0~ 1.5mBEE TRIIT 2 &
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20204F FEDRMALE GL - 0.5m % | B H oW RRE THEOMEIZ, 20200 4 240 A S MEE L 720
L EEERE O R TR o LT ST MR L 2480 L 2ok, SENTLo S i o &
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£ 2B ZhHOMEEEE R TARTITY. FLIGRA OIS R L7z,
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EMEORRE L1

BT IS, oMzl 2B & £ L0072 0515- 4 KM EORERIERIZHEv. B2

=113—



AT B K7

B3 S ERoMER
Sr L7 HRE 2000 L 4 s R ORI £ RGET B (%1 ),

HIARE ¢ S EO IR B~ BRIV b - L OB AL T L BRET. BENAR
WO/ HOGHE MO L 200, B 6 mIELTw b (ML ). 1624 GERIL0) Izt oK
ST TR O 2 MM (R BIR) (28 5o % A% LITRA OHERN & 1A, A LboEHR
B, RS RRN & HL FROWTNS DS, FREOBRIEISUEOBRRA S ), KB
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