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Hhrdrdhe 223 IRFEAKBREOER . SEICHE=ARKOZE 1 &L, ToLCBIB2R2ED
BEFF AT LT 5,
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228 FERSE KA LAAE DA THS. 231 ~ 233 13, Wi b koMK ET L EALNLEE
TR, BREOKLEHMOLOREL TV E, BELZbOMFHIbMEL TSN BEL (1~
BEICHBET 2 LALNLD, HETE Ld ol BXMICEEROBE;T 76 L 3HRY 7 F LR
BHho

(77 L7z A b S Hop it o j At L LTs ), iEE L LR ORI ATEE L 22T
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B SPO6 & b il LM IR oME -8 Th 5. 236 1 1 [XSP28 MDA TH D, SP2B i
SHO5 Lk 03D A hAEATH D, BIIEARESHOS BB ShTOATERELEI 505, 237
X1 X SP42 Mt FERSHMER THo. 23813 1 KSP2HA O LMHLBRTHL. RS
Wb - 20900, 24113, 1R SPO5 & B it LA bR L 8RS S RCEDI C, A BEA D LSRR
LTl s T SIS %L, AP IR Lo RS b0 ¥R 615,

240 (4 1 X SP16 ML D$kHMT)FC, 9% KT 5. 230 12 21X SPOS kw3 R £ b BHTHE
WTH5,
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248 i, HITHE L& 6 NDRMMBERTH D, KBENRREEGT, KLikRBaLE L, ®KTH
Do 249 + 250 (LA T B0, (EEEPIET - 1 ~T - 1AL WER oS, 251 ~ 253 (AR 1 3R0E.
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263 (R AL BT, MR LTI 5. BT - SMIZT 288 L fbh b, 262 (LAUESR
HORFLALNS. 264 FFEBEIEREN . SHE 2~ 7 TEIBT LR Babd 2 W& N0 L3k
N2 LT 24 SUEKORHTH L. 266 L EMHLBKEEALNIWE I THD. 266 U
HRSUER A Ok, RHAER TS 2 B, 12 b3~ 13 HEALHT R 2. 267 ITMMISEIB ST, R
WP 5 . 268 - 269 (RAUENMEON HFEREH T, Wi b ICE2RARKTHAH . L6
i, HEIK-LEE 270 - 271 & IR 272 ~ 281 AR L T h. 275 13, BREmo- FEESSH X (.
E4mafEEED RO TIIZ, Bte BE I THIELAZ LB TE S, 2824, BIRE LTELL
WALE GV LT A A FOMBEIEH LB & LTEIEL 2. RARATHS ).

+8 (14

WO, 3 4AXWANIHERELIBIL 2, 263 - 286 (XM AR L Bl 286 O PISHE IS
BARYH L BRBEED S, TR~V EEZ G5, 284 - 285 iRFEHF. W blbIZ#sT
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~ 297 I3, 298 ~ 311 IXFAIFTH B, hoHINERIAFSUL, 300 - 301 AEARM VIZHTT D
Mahz, FROLEET - 4~T - 28icfri@fhiion, T-3~0-50r Eft505LITHS,
312 [AFER IR . 314 ~ 316 1AM BIKAH . 313 bRIKIA & L2 BBl & % 2 TigtEAH 5.
37 LRI T, WHBE 9AIBIZA ¥+ 5, 320 i HRILADMEAEHETH L. Kk
gt L -2 - 3MCF R LERAS DRAGHAD. 318 LHFE. 319 XFAHETHE, wih
610 I L@ AT S h, REHERO TRERE Bbi b, 322 XBBHXEOBEON . 324 i
AR OA B AR . 323 I3 I NI- 8 % MR OWER TH 5, 325 ~ 328 I3HLE T,
326 (MG LH ICANGLRBNE PP ERIZER, MARHOTREA . 320 ~33 XH2A1 b
MOITREHTHS.

#55-56 MMM ARAIL, 6RUEFRIMLENCHD, 332 (LR LLE TS|, 333
AR R MR RO MM O CIRE/N . 334 (AR IR OB OEO DEEAN T, B
FWN T HRA 6 OWA LR TH Do 335 ity LM ROTRBWO NI ORI, 337 - 338 1435
AR 2 23 ONERET TH 2. 339 ~ 341 (FEOIEIH Th 5. 341 OHIAE 12122
AT Do 342 1 NROEKE 2D THREN DS, 343 RO S A 1208k E LA HRIBROTGE
bbb 386 (FAWALMEE LEOETHEITRL, 344 3F 20 4 FUOTREET TH 2,
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E@icith e, BIERICEYA YT EBHD. 345 34 20 1 FROITRGE. 346 RBPEANOEE
Thbo —HERET 4, 123K, HE 6B EOBROEH 2 EMT 5, LR IAREE ol
FEOMMIIZHE @A, I H P RETIE B0 5.

W57 i, 61X SDI0 HMOBER MM LORY THS, DEMIFFTIZH 20 A LAMBED,
—BERCTIRIEE L EoAHMOBWHFHELTEYD . FAEBLAFEROTRALOB L b,
FUROUGOMEEERT L LTUR RN LA, FLHTHIRL 2o 347 1HAT3 A L8 0
HMREOOREATH L. 348 LA RABOIIREH . 349 ~ 365 L LAFRMIFTH L. Wi WS
Pl 4 X0 WD S B 356 XM L LIERE AT AT, MERRIZEMERATHD. 3571
AR LR, 358 £ =FaTOHTH L, 359 (HFAMBHEDDAT, RARHTHSI.

WE8 L, 2~4 - 6KOKL - IBRLELTEREL D HEL2RYTH S, 360k 2 KAFHMH
EOL MR, 361 &, 3 Kb o R EE K 2 B ORSRAER T D8k 362 i BB
Thbo 36312, 3EKLBBLOFMMBEY -4 6L <II- 1 - 3WMOOHRENT. 364 1£4 BB
HEOWHEB. 14 HHlHEE~ 15 RN EORBTSH 5. 36512, 4 KOS M LORRRRITER 1
- 48 ThbH, 36612, 6RHLETRLAMEL DML LAFWIS. 367 ¢, 4 KHKLRHLOMNEH
LALND MDA ThH D, 368 (2, 6 KAUEMBIEHHE LITTRIEE Y v PR LD kL2
LR TH 20 370 13 6 KXERIEH LI TRAIRE &2 v b i ho LRIRCEA . oA it - 2
~T-5#, 369 % 370 L[F] LRI LOAERETH L, 71 ~ 73 (3, 4LTEMMRN Lmil Lo
TIKLETH D, 374 12, 6 KEMBOBMED Tiib Tl L LAFERGHE. S X0
ATCIRZEHTHS. MIEIELPHEL THY . WHRPMERE R L 2RSS L 6N 5. 5
e o B A 2A05 . 6 X SDO8 %4 165 LI2IZEE - MAORETHY . BBLEzolL
HabERLTYE I L6, FRFOERML D HELATEEERVWLELLNS,



BAR OABKHERGTHORE

FAR ARPEOIMOBRR

1M HAERo B AR ST
289 7 =Sz ARREH
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IR (A DT EBRE ) BBIEROERIZS ) MOCRHUEN OB, Rl 2
NTVBe SEE, HERBORABSSEONHE, BT 21T T, REHEREEL
s, FEMAHAT, JEBTHT, BRILOAT. BIERE. AREBUR T R R L 2 TR RIZ v T
Wd 2.

1. B REERNE
1-1 BF

SHIZORUEREN (% 1 K468 ).6 RAERMY (M 1L RI4TR ) 5L L2 RIEH 2 MTHh 5.
VRGBT R RALH TH B,

12, 5047 i

R, AR - Erdy PRI ), WSS VERROMED S, DERMICEET S, R
(HCI) & b R SSRET L % B, KBHEF F Y 2 4 (NaOH) (2 & D iSHIBESE 7 0 oh 1) VT3
GrEBRE, HCLIZE O 7 b 1) BRI A e L 7 R SRS i £ B k4% (8- 70 ) - B
B AAA:Acid Alkali Acid). BH TIE. B, KBEEF Y24 LG Imol/L 2545 SED
BE2e A KM F b 1) 9 A OBIER 0001 ~ Imol/L ORMATHER Al LTWE, RSk &k
S EFT S o lmol/L @KL b U7 A% HV B L HHCSE L B R A S Lk WY H B
Wik, MEOEVKFRONATAIMERLD (AaA LXETD )

IRHORE LIS TOBMLRE R RE S, HET A X CHRT S, FOREEBIEE L TR
L. #7774 2B, BONLEYFTT A D V=FETLALTY =4y FEERT B, ¥
> F LIEROA & P ER L, UC DL FC DBEE(C/U0) MC OBIE ('C/C) OMEE 1T
BRI, EAEE T H 5 RKEBLZHER (NIST) »5RH%EN L2 2 vBHOX- T) £y s ¥ 2
o FRBOMEL T o

B % o 40000 1k LIBBY 0430 5568 & AT 5, 7, WEFMRIL 1950 EE R L LA
#4% (BP) THD ., MEREKHEE (One Sigma68%) 12HYST 248K THL.

FFERGEIZ VA V7 b7 2713 CALIB var7]l Thdh. 72 2OV 7 b7 THOULALRIE
M OB O b DI 2013 2R F% SN/ Inteall 3Reimer et ai2013) TH 5. LB, FAMEHIL, B
BRI ik ), BIEREOKE 212X 5 THA RS 52F (Stuiver and Polach 1977), 774
BOEMMZ SN 7 by DT OEICE) BIRATES LI 2T A4, Aok 1 FN) %
F.
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wnt | mw AT [ MIERCRP é13c Wt T SRR Code
| Hiik | BHERLE D (%) B Lid ] MM | PR | No
6l [wfet | An] me0s30 [ms0z0m [ 21223 | o [eal BC 1S3 - cal BC 138]cal BP 2102 - 2087 | 0165 | caBC | TAAA-
aEWN 2060228 @l BC 113 - cal BC ) cal BP2062 - 1968| 0888 | 78 | 151679
(a68) el BC 7 . el BC 5lcal BP1956 - 1954| 0007 |
20 |cal BC 166 - cal AD I|cal BP2115 - 1949] 1000
64 mfeh | Aad 2180=20 |2900=061 | 220230 | o |cal BC 362 - cal BC 25(cal BP 2301 - 2244 0672 | calBiC | IAAA-
BEWY @iz sl BC 289 - eal BC 219 cal BP2178 - 2168| 0085 | 1 | 151680
(L1 cal BC 213 - cal BC 19lfcal BP 2162 - 2140| 0227
cal BC 188 - cal BC 186/ cal BP 2137 - 2135| 0015
20| cal BC 350 - cal BC 271| cal BP 2308 - 2220 0563
cal BC 263 - cal BC 167|cal BP 2212 - 2116] 0437

1tiziz, RADIOCARBON CALIBRATION PROGRAM CALIB REVT1 £ M.
DRPPITMIL. 19600 & KA LTHERTH LM ERT.
IR L AR, Mg (BZEOER AL N £ ERRIZREL .

WAAAK, ML TAN ), R, AsALL, TR OREEECLEBEERT.
SHMIZIRIRL AN S MM &M LTy,
SiLH A A SRR, B EEGE NS ERGE 7D 7 5L S0E S RGO B S TV TO L S, IFAEAATV R,

TSRO SRR o 1268%. 20 UEINTHE

IR, o, 2oDTATNEIE LSS, AENEROMITES S ERERHNERLLZLOTHE,
IR, MR ANORRY S SR M RRRCRN LD,

B1E EREREECNESR

G RV (478

G ATV (468

L
400

13 6%

BT, H1E, W59 RICHET,

L L
350 300 250 A0 150 100 50 o 50

cal BC/AD

FEOE BHMEEEANERR

BIEWARIV (46 5 ) O 5Lk iE, 2060 + 30yrBP, 6 XAV (47 K ) & h{LH (X 2180 + 30yrBP
Thbo BERIE & 1Z. Krho "CMEEN—ETHMMAC5568 4 & L TH M S nAERMIx L.
HE 0 ARG P MR O W 12 X B KA 0 C IO B8, RUTEEIORY (C o
5730 = 40 4F) AMETAEZ L2 T, BERICETH2TFHETH S, MEME?2 0 OBEFERIL, 6
X ERE IV (46 i ) @1 ALHH cal BC 170 ~ AD 1, 6 KR&R 47 K ) @B ALH 1k calBC360 ~ 170
Thh. BHOREATEDND L2, BRI AT WOBTHRRE (. BMIZIEMHLERTHD.

CheBONAERIIL. WS (2006 - 2007) 12X 5 HC MM L FEERKG & OB R
T L WER b IRERUP L EE S RS,
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2. EEA T
21 B8

BURHE, 3TXALRESa R (45 7 ). 3 [XALBE 172 K ( MK ). 3 [XALSE 18a & ( [RIIRI ). 4 [XALHE 20 RF (55
10H) &0, LSRR 4 THS, SHLRSaMERVT, WihoBks Bty s
BRI S R L e ShTwvd . BBORH 2 BT IoR,

SKILEE 8 a B : MIKAFHZ I EFRSIEARETH 295 A4 ) — 7RE T 0 PR & W8 G
oo FEEEERO 2 BARESNE, WEOF ) —FKES L R ERE 2T BEOR
BT v TR R R A AR D WELEh TV D I IRFE BT > v R
ZonTHIET 2.

3FALEE17aRF - @~ RBERLTET S lom RO PR U2 RTEERS D525, £WELICL
h ORI IR TV B,

3EACHE 1T bR RS S B SR L ) REMR S S 5, WL & b HER R I
ATV,

4 [XIEEE 20 B : RiBR L 2T ZHBR L) RIBEB, 520, LPBHE &G, RWELCLY
AR R ATV,

2:2 51 ik

B 3g 2 V- —1EH DD, BRREATOK & B N2 THREORILL FRM O - SE L
Fido Wiz, SRS RN A, BEAEEC LR 2, £k, REBAR0PIZEE L LSRR
L, BEROREET ). JOREE4~5EMDET, KIS, BARREC L AR RS OBERT
WURBIL BRI HRL. A - H I A LICET L OB S, ERLARBEIZHARNO 7Y 2
9T u AW FL. AFA FHFACHYHTAAT LS - FEERT 5.

B, 600 H £ 2212 1000 BTV, AD S RAT - VERVIEE IS BT S EEEALTA
200 WL IZ % 5 £ TRGE-FHEL 72 S, RIS LT, BEEREATE L EBHH L 2 b 020w T,
BREE % BT B 2 FE - AT R v, 200 AT & Aofkid, RICHE O AL HSO RE
ELABVEI L, 2 MEL, AThIHETSTBTES LI B0,

e of % Lk fofEM 2w T, Horst Lange-Bertalot(2000). Hustedt(1930-1966), Krammer &
Lange-Bertalot(1985 ~ 1991). Desikachiary(1987) % ¥ & £#|-+ 3.

BRUHRITIZ A7 ) (A OREIMAL 12, PSR S MR LD, ik, R~k
FUKE, Bk icERGRIL, 251 Enhoikei, #5. pH, KORBEO 3#EEEIow
THHETES 2. SR, EEIHL &0, [ - A RO—RRE LTHERT S,

2R LER

PG, B2 EIORY ST OAL4REOS b 3RALE8a - 17a o 2 BUE b i, H#E
ANFHE SR, 102 RRP 6L, E{BHONEV, AL, HRLEY RO 5t Ba 17a
RO 2B, R ICE ISR E LTIEA4 (, 2REE L 2HEESRIBSRIZTE 2, (L
TORIFREE, TR TRRL TR IRTS 2 20T CFA L L T3 ) b OLiid iy 85 H7% -
TVBIEFTELWI b, REL LTIHEA TR THE. Bl SRFERER, TTkETad
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3K 41
L] L] Bt mm AL RE LR

sgsr | ooH | ok || SaM  17aW 184 | 208

Crabelia spp. Ogh-unk funk  [unk v ! - .

| Fragilaria wina  (Nitzsch) Lange-Bertalot Oghind [all [ind |OU 2 - - -

Fragilaria _spp. Ogh-unk funk _funk 7 1 - -

i ] o o [}

LESgatid | Q 0 Q 0

eS| o 0 o 0

A RN o 0 0 o

A 9 2 o [}

HEE (TN 9 2 [ [)
A#

W pH-WAIZHT 2AGH
HRASGREIHT AT pHARCRECHT AGE  CRUUKHT 2 Al

Euh  ciAkEH al-bi L TEAYE B2 812 5:1. ]
EubMehWRE W AREN  alibeFTstitl Lph:AF ik KW
Meh  AALE ind PHETIEN ind KRN
Oghhil: RS P ac-IAF MM TP R ATE
Ogheind: A LM acbi:AMITH rbERRRIEH
Ogh-hob: #1518 2155 unk pHABIH unk EKAH R

Ogh-unk: FHEABIH

LR
OBRERIHER (CF 190) . ULSGHN (AsaiK. & Watanabe T 1995)

W2k HWAER

. iR BV FORERISFE O & kv, BRI SRR, AR TRk ASsEE O
Fragilaria ulna, #AKA8Hli?> Cymbella spp.. Fragilaria spp. TdhAh. IhoOMBFOEBERL, ¥,
WAAE® Fragilaria ulna i, SEREE, G704 JHEE X CRATETH D, ERFHAHO
—HTELIED S T 5 4K 5 108, BECRHMENE, BAAMHED Cymbella spp.. Fragilaria
spp. (d, WFRGBHIC R HRMIRBO N, FELMBEIIE LB TH L. 121 R T,
WA AR 2 B SR P e fE (FEEE ) A5 HERERMEOHEE & 1T DA TS 545,
BiiAk L 2B 6 U HBE L S L B ETOERET ) LUTOLI LA 6N0E, RTFEROL
HALRDEMESE L, (EH ORERE S RO TRATH 5 G O ORI, BB, &
BTIEE AN RSETH W AN E v, BROBEH L E BT TR, ThbbRAIR
SENLWFTCONRGE, I, XA LHERITEG IS LS, Kk K olEe, BI%0ILEIZL -
THERAHEIT+ 5. ZOBE, AR H GBI, MM hota oIzl L wEmIH 5,
F, BRHOKRICET LAMERERZRAAT 22010, BUTREBRTHL. BED LI,
AN R b BRI B LA S BRMIEFRN LB T H o LT R S0 D,

3. fEMHHF
3L GHi AR

BUPHZ, 3[RILMEBa K (45 7 (), 3 [RILME 17a K ( MK ), 3 [RILSE 18a K (R1IRI ), 4 [XALKE 20 K (%
9) D4 LTH D, WHORHILERTHOBERL TV E0BRILV,

32 st diik

EforiTid, #BUE 10g TR L. KERES ) 7 A & 2 HIEEOBRE. 025mm OFFIC £ D,
WAL (SACTESS, W 22) 12X 24 WO T, 7 v (LREMIC L 2 BMBOMRE, TEMY YA (&
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VT RSE BT B0 52 R4 OFLEMAL L, Erdiman (1952,1957), Faegri and Iversen (1989)
T EOEREEIZ T 5308, B (1973). B (1980). MK « A% (2000, =RFIEA (2011) H 0
EHBOERT AL L EEIT 5,

33 M
MM EEIRIIRT, HPRSEOGHRE, STRHRETH 000, £TORBEHRET 2,
4 pideic, BB RFLE ORFAVE (. AU PR

34 %

Hp R OMRER L £L+5 3R 8a ~ 18a b L U 41X 20 RO ERCit. ERILAEIE
EAERL MLV EREE IR T2 L 2BEICEV C E26 (R 1967, s O,
LRFOMEA TR L D ECBEMRE T2 B2 TWAbI TIE (. BEOBR kI E )R
WAL isshibon, LEONICIIERL TuARb b bE NS, COLI RS
DEFRETH o forzid, ERHET AR IZ (o Bbhd,

4. EEMF
41 bR

BUFHiZ. 6 X SRO1 o 34 K& (4511 [0 - BURHE 1), 38 K (IR - BUEHES 2. 38 K TR (IR - B
Bl 3). 42 K8 (FIE - SRR 4). 43 B (FEIR SRR 5) £ 0 M L2 MISR KR 5 i TH D,
BRI ARORETHERIZ A>TV A,

4-2. st hik

BH RGBS T TR L, €ty FERVWT, FESTiELMEC R L Lok kR
BT 5. REHSREOFEIZ, BUERARSLE (1994, Pilidh (2010 A @012) FOR
B ABZIHRL ., O - T OMEE KL T, HiRE—HREFRTRY . 20, —Hofligtl
HERPELT, VPN FAEMACT, £5, B HI3L3HWL. $RE-RKETRT,

SR BSCE  & SPEIE SFERCA L 8 T0% O — VTR B TRk,
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HEREBARIRT. ELHIGREORMEL S5 RKITRT.

ST S e 5 EEHEE U C, B 2 M8 PR OE 3, 1Y) HOR, 1HOMKEL,
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TEY S FILF, AL4XY), p2/3XF, sOnL, 2HF BEOI IR 78 BT
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BRI & 25
43 R ( SAEEE 5)
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42 R (&S 4)
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+38 KE TR ( BURHES 3)
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O+ 7K, HFEEROIFFEH, FRERO 2 1478, FRERO 2 7 Fo W3 EIRREND,
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AtED 3 7 VR, BEOY XS FENE, 25ME0HF 477 )5 MO, it 198 WAREE S s,
AN 4 BRSNS SHRBL. AL RALH. RTFRAORN . BN, W RIS B
B CaHR R,
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FAUM, AUNEIVENIGHLERCTE G, 28, 37 VEOREIHEBLL TS,
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