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Navicula americana, Navicula confervacea, Navicula elginensis, Mavicula laevissima, Navicula
mutica, Mavicula tokyoensis, Neidium ampliatum, Pinnularia major, Pinnularia schroederii.
Pinnuleria spp., Pimwlaria viridis, Rhopalodia gibba, Stauroneis phoenicenteron, Surirells

ovata
(2) EESRERSE D%

1) 1 EWERQ/EEAE
BE 8T, BRI Ehadok,
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2) 1 RMEEOKRE
BB 4/ TIZ, ERBIELAYRUShhot,

3) ZHRMEE : KAMEL

BUES TR, EBSRBMAES RS, BERRTSTHEERE KER) ThHY, HAFE
EHOEHIWELH L, MATEHBMTIRARL YIZH 1 Aphora  copulata 2 & L, Navieula
laevissima, Cymbella silesiaca %2 Y#fEbh 5, BREBEM T, Pinnularia schroederii & ic,
Navicula confervacea, Hantzschia amphioxys it ¥AktHEh#, M - T EAKMM T, Aulacoseira
SPp.. Aulacoseira italica. Neidiun empliatum, iR 1 Hi fF 4 4 B2 5% H5 4% 7 B O Stauronsis
phoenicenteron %t & AE IR M S hit, W+ FH A %M TiE, Conphonema parvulum, Surirella
ovata, BREHFHERTBMMI D Navicula elginensis 22 ¥ ERICRH SR,

5. HMONHHHESNS MR

IR~ 1L M EHEE SN D 2 ANEROKERELOERNYRE, RAOKEEDOHIFRE
REARRILAR, BITRRZERR EOSBLRESTREN, KEKD L RETORLORSE
BERRENTHDLEILR S,

TOMOMB TR, BESELAYRHEh ok, BEARHEALVEEY LT, BN
EFCESQVERULEBRRE ThH ok L0, ARCHBICL 58k - BUERIEZL, +F
ORPEES PR ERYNEZ BN S,

ik

Lowe,R.L. (1974) Environmental Requirements and pollution tolerance of fresh-water diatoms.
National Environmental Reserch.Center, 333p.

- (1990) Bk EREMIC L 3 RUMIRERORE L YREME~OERM. LW, 42,p. 73-88,
FHRK - ANET (19) BERBORECRITIHHLERERT~0EHN. BHELE,
6, p. 23-45.

ABZEA (1986) [EAERIC L S HRBMITL ZOBE - DAE~ORALZOBE —. WA BH%E,
B1E, WERFRS, p.29-44.

AREAN (1988) EMORREHEERORE L SREEN~ORA. BOEHE, 27, p. 1-20
BEER (1973) MBRDOMERAS (PHFFORMIE2). BALFRSE 214, p.3843.
Wi (2006) WEHEARETIC S < G MR DAIpo, pH LR, BUKEEMAEEE. A@EEHE,
666p. :
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L R OEER

. Aulaceseira itaflea 2. Fragilaria construens 3. Pinnularia schoederii 4. Navicula elginensis
Navicula confervacea 6. Navicula leevissima 7. Navieula mutica 8. Gomphanema parvuhum
. Cymbella silesiaea 10, Amphora copulata 11. Nviewla cuspidata 12. Neidium ampliatun
Rhopalodia gibba 14. Hantzschiu amphicxys 15, Stanroneis. phoenicenteron
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FOFOS LR ERBE 1 R - RS 2 R T BT B B RRE A
A & RATRER

1. BEHERRERRE

1. Lsic

BEERFERNEL. LORCRBERLSICE ) ERERIIRDAThERHERE (' C)
DRED, BHEMEICLOBML L VCRI T LEFALEERNEETHS, HASHEY
Commikr, F, AR DR TBERREL USARESRERY, M6 FEME TOERMNE
RARTHD,

2. WL

BERBOME, MRT—FIR1OLBY9 THS, BENNE, NESTRIFH La-
F, =8y bANS :NECH 16SDH) 2AVCRIELA, Bohi “CREI >V TRAEKS S
ROWELTooth, "CER, BERLEMLE,

#1 PERSELE

BEH taw [ W aiEn
co Bl AWLEREEW G . RER GRS R-Tanl-S0E AME o
Wz st 26 itk BT, BT R AMS

HEAMS (Accelerator Mass Spectrometry) ISR R HriE

3. WERR

®2i2, FHLEDBHROMECA V2 RERMUELL (5 "0, RMEIZIBROBELT>THE
FRECAVEERE, @A TERE, BEEADTERLE CER, "CEREBERIZR
ELEAREE, B CBFERESRE ThehRT, BERECAVAEREERE, By
ABTVRWETH Y, SHREEREORRSER SRR OFEREEZ AV THEBRIERTS £
IcRE#Li,

#2 PEKE
REE WEN s"c IEFEBERIER " CER TR (FE)
(PED-) (%) ({£BPxl o) (F£BPxla) 10 (68.2%ME) 20 (95.4%M%)
Mol 484 26.61+0.14  1T23x22 1725 £20  AD250-300 (36.8%)  ADZ50-390 (95. 4%)
AD310-350 (25.3%)
AD3E0-380 ( 6. 1%)
Tz B2 26.18+0.23 1677+ 24 1676+ 25 ADS0-410 (6B.2%)  ADZ60-200 ( 7.79%)

AD320-430 (87. %)

BP: Before Physics (Present), AD: A2tk

YC 4 {RRE ADI950 & BAIC L TREMMER LEERTH S, “CER (FEBP) OBEICIE, “C
DEMME LT Libby DM B8 EEMALE, 4, HFELACERME (£10) B,
EOHERE, WEREESCESHTRHSN, BEO 'CERAE0 "CRERRBNICADREEN
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BI%THhEILERTLOTHS, £ H, BERECHMELTFOEI THL,

FEAERE L, KA RO " MBE N — TN 6668 FE L LTH S McHEERIzH L, BE
OFERME P RS OTHIC L A KAR0 CRECKR, RENNOK: (c o4 5730
+40%) FWELT, LV ABMOEREICEVLORRHTHIETHS,

Mo EROBFERIEICH 0xCals. ] (BEMRMT—# : IntCalod) R L, Ak, 1o BFEREE
. 0xCal DREEEAE A L TR SR "CHERBBICRY T 5 68 2% ERNRA OFEREETHD .
Az 2 o BEARER G %EERAOBERERTHS, # v aNOESROEIT,  DiE
M BERAADHBELERT S, 77 70N LoER CHEROMBATETL, s {1 )
EEEREERETT, ThAELOEERGEEOD 55, TOREHRELHVERGRC VTR, *
P TFRTRLTH D,

4. FiA

MAMBE RS (NS 3 L ABMERRERREDER, THEERE 1 ABETHELE
B3 (260) ARSI IE, 1726 = 20 5 BP (2 o DB T ADZE0 ~ 390 %), 2B (266) FHHE
{4 CIE 1675 & 25 45 BP ([F] AD260 ~ 200 4F, AD320 ~ 430 ) DEREA/ LN,

prd

Bronk Ramsey C. (1995)Radiocarbon Calibration and Analysis of Stratigraphy, The OxCal
Program, Radiocarbon, 37(2), p. 425-430.

Bronk Ramsey C. (2001) Development of the Radiocarbon Program 0xCal, Radiocarbom, 43 (24), 385-

363.

Paula J Reimer et al., (2004) IntCal 04 Terrestrial radiocarbon age calibration, 26-0 ka BP.
Radiocarbon 46, p. 1029-1058.

PR (20000 HAHERIERREEO LR, BARERMRO 14CHFENR, pI-20,
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WHRE B THRRAORNDE L EHRE LERRASEEORELRALLTYS, ki 2
YORBRER. ARERWTERERRSRAF TSR, ERNEZRETORMATRIRENT
BELTVW2VEELH S,

2. B§

SREHE, TRICBOVTTFMLD 5T/R (RF67), 53 (¥ 4:5), 42/ (R 3), 41 B (R
B2y, 230 (BUEHE), 228 (RUEH9) XDREEAR IRFTHD, RHEBREFESFHEROR
SEERBRIcRT, 245, S8ELERRMBHETH S,

3. Hik
oSBT, P (1967 OFERLER, BTOFRTTo®,
1) WE»L 1o’ 2RE
2) 0.6%Y E@=F b U oA (12Kk) BHEEMZ 15 23 MHMN
3) AELEOE, 0,5m OB THAEYORE DETERRE, LBETODREERE
4) 25% 7 v Lk RERMEHCE A T 30 A
5) kEMEO®E, KFFRICE->THAL, 7 hJ 208 (KANERI : BRER1OTL FvY
KHEmx 1 MBR) 28T
6) FUKEFER A A TASGAR
7) LHEERET Vo EMATRAL, V) r¥ ) —THALTT AT — MER
8) f - Mk
R, ARSI L o T 300 ~ 1000 fFTIT > . EMORER, BA (1973) & X CFH (1980)
27 FFALLT. FAOBRESELOHETITot, HBRFELVAAE L TR R R ER,
BHEICHAOERTHEL, HEOAMBILELRDLLORAL 7Y (=) THATET, 1 XRE
ST, A (1974, 19T) 2 BBICLT, REMAOREERYE - K2 S - 1L REFTORKL
HELTRELTWSA, EEELCEAELSDZEnbAXRBETH, ¥k, tOREEET
L7 R 2ROERITEHILEY,

4. BR
(1) &g

M LR, WAES O, BAER L EARBEIL b0 1, HEER 10, Y YRBET
2HEOH 2 THD, ThEDPLALMABIUHNER LISTL, LH%H 100 B LAETE
EREHE, ROOMALHETHEDRENBELER LT AR ATV F22E1ILFT, IR
RABBEREAGENICRLE, $h, FERPCOVWTHRRLENREERZPoR, LTICH
RLANERERRT S,
(e A2E)

AX, AFAR—AXAYB—t /28, ~>/ER, VAR, 2T TR TER. 2T FRT
AHER, =VEB-—T¥E, EF/ 5RO PFX
(AR EREREESL bO)



2IR-—AF 4R
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FESHE, AXB, AXBH, V¥V IR THFH-eal, TR, £V ER, ¥
YARRER, 7 EM, TEXE
L t1ED]

HEMpBT, =47

(2) EHWMDOMHRK

TALE Y R L EREROBLORREERT S, (H1)

AR (BB 2) FRE, WTRORBLIERBEED TES, FLAYRES Ao,

A (R 2) THEHLEONELREEOENAMESIE, T2 0k, EAEROEDAH
BB, NEOBELD D, ERERNTRAAFH (F2RBEEL) FESL, 2¥Y ) F4H,
SEXRRYBEDR, ATXAR, TSI TR EAHETS, BAERCR2F IR FEM
EELVAM aFFRTANCER, A FAR—AZHTR—E /SRR EBMETS,

5. EWMAFNOMESh DA L R

BRI SN2 DD TP ROBBNSV I b, THE 0 578 (39H6+7) 53 (BUFH4-5),
AZFE (BUERS), 4L (BRELZ), 2300 (BK8), 22 (RBH9) RUThbAREOSKETbR
SEBRPERER Y ETHERRACho LEEEND, EREEXRLPERBEAL AT (B
B2) T, AFB (A XRBEEL) F¥EL, AARROTTYIRZVEES ZLphb, BTiC
AEBFHELTVELARENS, OB YV I /4B, TT75H8, sx¥BRYOEAL. Bl
BEOURELONETHY, AECEFLTWELEL6hS, MOOKKEER, 3+5Rat
TEEEECYI RS, WThbERPFOTRABERTHE LB bh, HEM:BEHO—
RAOGMBEEEND,

6. L

LHURE 2 RME BV TERMT TR, SROER, WThOBELERSRHTEAR
WRRBTARL, FRARDIER ER LR Y BTN IR L RRESEE S, 1
BEEOSTEVAR (ME2) Tl 4138 (FARE2ED) @5 LABIADRSHH LT
ixiank, MUOFKE, 3T 7BaFSERETOR A RO KAODHBRE St

BE TR
@REH (1993) ERMTEIT L 2 ERBEI. FIKERO AR 10 B RERTFEOHIE, ANEE,
p. 248-262.
BADZA (1973) BEEHOEBHE. KBTS E AR ESIENRA G5 %, 60p.
M (1967) TERLHRE. E4WBE, po62-102.
PR (1979 A XREBICOVT, L <ITA X (Oryze sativa) 2P LELT. BEHRHR
.13, p. 187-193.
FHA (1977) WELA RIS, BHELARBE, H105, p21-30.
P (1980) FAREMEM MK, KK E A INHBIRALE &% 135K, 91p,
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