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Hvz,

ST IR IC 0w Tt BRER EEAL 0T - 1 g 05TV TEASD VI,
DA MHLLCRBERHO D20 TRMATERSEARICENSA VT EEI 4w, BEDL
DA b O L, LTRSS, BiRLZ, S61IBT 1 X0boik, —30¢~-15¢ (05
SHHE) DHZVERHVTRLVFITETG, FAFADSLVECR 2> TRER LAz
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SALD—3000% W\ CHIERHI £ 1T » 700 SHEOWEMRI G, PR, SRIE, T, RE2H
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3. SR

AR EF03— 2 @ 8 M A PCL2CN ME RS & B BE S BT L Ao 8520 % 859, EM21ZR L. Wentworth

(1922) 12X D X5 ENARIER GBI 5S4 R601Z, S S Pkie, SME, B, %

£59 HEMIBE (%)

No.l | No.2 | No.3 | Nod | No§ | Nob | No.7 | No | No | No.10| No.12Z | No.13 | No.14 | No.15 | No.16 | No.17 | No.18

BT 048 | 129 |03 | 125
25 081 038 | 083 | sz 139 | 0.85 | 187 | 080
20 | 049 | 109 | 184 | Led | 209 | 192 | 025 j2me | o 539 | 466 |5 | 283
“LE | 306 | 201 (431 | 423 | 6512 | 466 | 200 |10.45 | 195 13.30 | 850 13565 | 6.60
<10 | 369 | BE1 (817 | 554 | 554 (617 | 069 | 018 0.4 [ 10.92 | 4.5 1354 | 924 |12.28 | 61
05 | 656 | 099 (1096 | 7.08 | 639 | 850 | 042 | 4M 12014 | 46.97 499 | 9.42 | 563 | 943
00 6.29 1389 [ 6.34 | 563 | 6.66 | 4.67 | 0.37 | 4.20 1199 |24.36 15,13 | 23.79 12031 | 11.06
05 | 356 3323 | 108 (1374 | 5.5 | 670 [0.00 1824 4076 | 578 | 1102 1232 1777 1178 | R52
Lo 442 [1161 | 280 |19.43 | 9.33 (1113 | 0.00 | 1599 | 0.27 |27.99 | 448 | 628 14.43 | 1369 | 809 | 978
L5 |32 | 7.9 | 521 | 902 |74 [ BB6 | 0.2 |1L56 | 304 (1098 | 184 | 241 | 002 [ 965 | 7.02 | 417 | 900
20 15 | 386 (690 | 654 | 6.08 | 680 | 1.10 | 855 | BJ5 | 581 | 141 | 0.55 | 102 | 490 | 261 | 106 | .14
25 | 379 | 198 | 637 519 | 601 | 578 337 |7.09 |10.82 (230 | 215 | 04 [ 548 | 194 | 051 |0.09 | 543
30 |46l | 181 | 560 | 446 | 568 | 539 525 | 651 |13.27 | 165 | 3.02 | 003 |10L61 | 076 | 0.05 T
35 |55 20 |50 | G7L | 493 | 464 [ 600 | 506 |13.69 | 150 | 3.07 | 0.6 [1L05 | 050 | 0.00 440
40 |66 323|485 | 851 | 407 389 (677 | 290 1244 | 108 | 219 | 024 |1z | 051 |00z 319
45 |70 {204 488 | 285 |33 (299 |77 |31 |94z (090 | 252 012 [1030 | 037 |oom 281
50 | 664 | 237 | 436 [ 201 (291 | 236 (832 [2.27 | 626 | 1.68 | 222 | 012 | 949 | 0.16 | 0.08 191
55 | 666 | 153 | 973 123 | 240 | 185 [ 7.84 | 151 | 399 | 140 | 185 | 029 |7.02 | 0.04 | 0.03 L1g
60 |452 | 070 |%.02 032 | 182 | 140 [697 |1.00 | 263 (040 | 160 | 026 |68 | 005 | 015 0.66
65 |38 | 032 | 266 002 | 158 | 124 (663 | 085 | 206 (044 | 146 | D14 548 | 004 | 045 037
70 | 332 | 015 | 240 [ 000 | 143 | LI9 (611 [0.74 | ET1 | 142 | 131 | 007 |4.73 | 01 | 0.38 0.22
75 | 286 | 009 | 202 | 000 | 127 | LM | 551|067 | L4l | LS7 | 112 | 002 |38 008 013
80 |25 (008 | 195|002 [ 128 | 115 [512 |0.67 | 138 |0.56 | 099 az 013
85 |220 |007 | 175 |00 [ 108 |12 [ 441 |02 | 150 005 | Lo3 240 017
90 | 143|047 | 117|039 088 | 084 32 074 | 120 079 132 021
25 1.86 | 058 | 1.60 | 135 | 1.4 | 135 [ 322 | 118 | 182 1.06 169 015
100|216 | 060 | 198 | 141 | 183 | 165 | 312 | 144 | 243 138 182 o
105 | 092 | 018 (087 | 0.45 | 0.63 | 068 | 1.30 | 0.61 | 1.05 0.65 077 0.23
10 | 024 009 (020 | 035 | 0.26 [0.20 | 017 | 044 |0 015 0.4 0.53
s | ot 0.26 | 0,02 | 043 | 0.30 009 | 0.20 | .48 021 019 0.05
120 1
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WIEC, W06 L EICHA OHHIHLTYa), RIERZBLIFIIRBL TS,

*60 HERAZOEHE
()

28 | Nodl [ No.2 [ No.3 [ Nod | Nos | No.b | No.¥ | No.B | No.8 [ No.l0 | No.12 [ No.I3 | No.14 | No.15| No.16] No.17 | No.18
@ -6 ~ -2| 0.69 | 190 | 191 | 161 | 1.07 | 285 | 0.25 | .00 | 0.00 | 0.00 | .61 | 0.43 | 0.00 | 7.27 | 5,50 | 7.4 | 6.08

W -2 ~ -1| 675 | 802 [10.48 977 |10.66 | 1083 | 873 [ 0.48 | 0.00 | D04 2137 | 649 | 0.00 1271
AR -1 ~ 0|1L87 |14.83 1670 (1271 [13.06 | 1366 | 0.79 | 863 | 0.00 | 0.00 (3212 |71.33 | 0.00 20,49
BB 0 o~ §| 798 (4485 | 402 5017 [14.47 1780 | 0.00 [32.20 | 0.27 |66.05 |10.26 | 17.90 | 0.00 18,27
B 1~ 2648 (1005 1211|1556 | 14.0 122 |20.13 [11.79 | 1679 | 3.25 | 2.9 | 1.05 1824
MEE 2 ~ 3640 | 379 1196 | 9.65 1169|1117 | 862 1370 |20.89 | 385 | 5.8 | 0.07 |17.08 | 2.0 | 0,56 |0.08 |10.14
RE® 3 ~ 4[1220 | 557 |10.05 | 7.22 | 900 | 853 1277 | 9.05 {2633 | 267 | 56 | 0.40 (2217 [ 110 | 0.02 | 0.00 | 818
MKk 4 ~ 513,88 | 542 | 9.04 | 4.66 | 6.30 | 535 |16.03 | 538 | 1567 | 267 | 4.75 | 0.24 |19.88 | 0,52 | 0.16 | 0.00 | 4.73
ihicoth 5 ~ 61008 | 223 675 | L34 | 4.22 | 225 1481 | 255 | 661 | LBO | 345 | 055 |14.10 | 009 [0.19 | 0.00 | 185
sk 6 ~ 7702 | 047 (505 | 0.02 | 301 | 243 1274 | 159 | 377 | 186 | 277 | 022 |10.21 | 0.05 053 | 0.00 | 0,58
kit 1~ 8545 | 0.08 407 | 0.02 | 255 | 230 1064 [ 134 | 279 | 200 | 200 | 002 | 7.06 | 000 009 | 0.00 | 0.26
%t 8 ~ |90 |1 |7s3 402 | 685 615 1542|503 | 685 | 0.05 | 527 | 0.00 | 844 000 |0.00 | 000 | 148
W) 1 | 2 | 3 7 [ 8 [ 9 [0 12 181 718

& 6 ~ -1|7.44 | 593 |12.42 6.98 | 0.18 | 0.00 | 0.11 |24.99 | 6.92 | 0.00 3388 [17.79
® -1~ (4603 |B0.08 |54.84 (7832 |62 6685 |23.00 |63.63 |62.28 9138 |56.67 | 8208 |40.31 66.12 | 7133

vl 4~ 83643 | 8.29 2491 | 6.24 | 16.08 | 13.33 |54.21 | 10.86 |28.84 | B.45 |13.08 | 1.02 |51.25 | 0,66 | 1.26 | 0.00 | 7.43
®t 8 ~ 9.20 | 170 | V.83 4.01!!.5.&16 1542 | 513 | 888 | 0.05 | 5.27 | 0.00 | 844 | 0.00 | 0.00 | 0.00 | 1.46
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AEAOHEVEE. Bl Yo3~6 -8 -12-18) AAOMEAORSE., CE (N9 - 14) AHEV#O
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(2) 777 5 ikf

AFHE, SMEEIZKRMEEI BL TR S A, ZEREFLCIE, BRRIZT 7 IR L Shf
HoRs@s ol bhs, £ORMLE ESLUFHFOGI3 SORRMRRS ATV S, ik
ORBLOWREHE 1, 77 7R ORMEORIHZA 2 . T ORORFZRR3 LR
NENFF STV D BURHRIUE A% BIA28 277 T, SURASIRIN = 7o 7 i B % (042912 7R .

(3) BB EEICRERE

8 MAK 12K LR WA SRS /ol L s ("C—1) LW 1s (*C—2),
TR O | Kk OMYE D SR SN 3 M THS . MBI & 4271253+, 12000 L 925
12517 2 RFHRIREHE % [94301 2755+
2. SFT i

(1) BeaHEhEEE
- LB & i 8 R

AR, NPRFLE LT, hHCeHG FEHM E R EAE o Lo HH LTy LG, it
Erty b, EEERESS 2L W CRELIT . IR, DFOFRAEET .

AAAMLEL (B T4 - BEALEE)

HCNZ & D BN ol e i % B
NaOHiz & b MEHIRES 7 0 1) Wl o7 % B
HCUZ & D 70k 7 1) LB 2 A B L 7 B S R o] B o % B 3

&L (C—CO:)

AHAE AT LFIZARD, 1 gOBES (I LHE M ERETL0) ZELC/AS
I—RAFIZAND, WHEREZLTHEED, 50T (305:) 8500C (2 B§h) CThntts.

W (CO:—CO:)

TRREL R E+y /- VORERERN L, WET A X I2TCO 2 MUT 5,

RIE (CO:—~C: ¥T7774 )

BT AT I—LF WML CO Lk - KETHALB LS, SkOdb/0f 2—LF
BEHB & & 650C TLOR LA EimM+ 2.

LFRBEN Y77 7 4 b - FHREEHEAE ImOLIZ 7 LALT, > FLamEBo (4§
123 L, MET 5. WERRE, IMVAEY o FAMMRE<—A L L C - AMSH AN (NEC
Pelletron 9SDH— 2) %] L 72 AMSHIEIFIZ, HHGETH 2 REIE VIR (NIST) 254
ANB L2y (HOX— 1) kstw 2 7590 FREOBIESL Y. 72, BEREHIC/ CoRE
b7 1206, SOMEMNT 8 CEMT B0 BRIV T, Wl HNRRTFFEROBN
{87
- TR

B O M LIBBY O M5 56845 & M+ 5. I AECIE19504E & ATk L 22448 (BP)
Tdhh, #AZEHEMEE (One Sigma) [ZHMT LN THS. L. BP L idbefore presentdBg b &
B4, before physics® MBI L b Fhi T d (P, 1099, KEE, 2000). @&s LTHHENS
L UT oM, FRUEOBREETSHS R, 20000, PAMOREL3BENLEHREL L, @
# (L1o) THHWE, TofdMBLMEL#IELAL R, MAEBMAIZALHEEICE3%TH
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Lo EEBHETA (hH, 2001).

BEFERE (B2 One Sigmal241%) (29w Cid, RADIOCARBON CALIBRATION PROGRAM
CALIB REV44 (Copyright 1986—2002 M Stuiver and P] Reimer) £ /vy, wihoift bALfsko k&
AHC BT AEEREMBEN AR 5L THESE TV 5, IBEEIERAM L 2, “CRAHER
EMAERER EOMIET— 7 THW T S WA RMTS S (PH, 2001), “CHEMAME TR, K
SUP ORAHE R EAREH OB > TR L 2V S EAHRO D ko TubAS, B4
TERFFARESER2HERVONTLEHL TWDL I EAHBAL TS (K, 20000, ko
T HCHEL Iz 2w T, BHUE (0BP=ADLIS0) £ HHUZ S+ 2T CRFER~EIRT 2 2 bae
TufETHS (hH, 1999, 2001). Oz, BEERLISDOERERD LT ET2HE10E, Bk
T B R AEAURE D BAEATRE S T B BRSO CUHER L EREROIE T — ¥ 2B+
LB L (REE, 20000, FHETHHL TWACALIB REV4AOFEEIEHMIZ. B L5
BTH— )~ TELVERREMIZ 2V TR RTINS L 54 > T 1) & 4230 Th/234U4EAL
OEESC HEEROGSERON B HuCfksnTw s OREE, 2000, 4, 2001).

/o, WPERFHE LRz ow Tk, BEREL KL T D, MEERZRBITIONE v TAD

(BT - HEH (Bodhiiom) - SH GEREm) @ 3MOEFON £ERL, A 205—-1 (2
ka7 —, TIETTLlE, 7)), ERKOREGH) THAL, 7Li7— FEERT S,
fEM L2 Lrsg— b, BRI - HET 5.

(2) 779 0%

AE40g ISR TINR . BEHEESER L H TR 2 T8, 2504 v & 2 D5l LIS TARELT
KDL/ 16mm & DA SV PR bRE T 5, Wl S, @Y LT #6 RAREL du — 1/B8m O iy
R, BV FFAT M R A (LE2961 ) (22 0 ESHEL, 195 AU a4 (L
BSAT I T250028T 4 £ CABT 5, @O, TEHLRIZoWTR, #oLhrsO%HETC
WEGELRERTE004% [REREH] L+ 5. [FEWEH] DA OFETR S & LIS
TRED A e [TOf] L5,

KA 7 ZHHE. TR L Do @El oA 7 2L Fh Ao f&, [WLER
MTFIZT250RIETHETHEL, ALY 7 ROMtEERGL . KINFT T R 1E, FORBIZL DT
R, M, BLRO32OMTHT L. FHOBER., A7 L REEFERIS L vwidian- KH
ELTWaTHAYEROMED £FOL O, PIMBUEFEDNZ O 2% WEF PR S 5 W IZHIRD
b, BAERERTINAREHEICS (oIS L FRAOR BT MERRo oL T3,

Kili# 7 AOEIEE, diE (1995) OMAIOT ##i LB E bk X hlE+ 2,

(3) H#H

AR IRE T 7 g MR RPE L, BRI ANA, R, BALREO NI LRRmE L T,
HEtarREts. RECATL2RETITHRRLAE. A/ HFF7ALCHTLEREE2, B
o, 7V 270 2 ZATHALT, KAT L2387 — b 2ERT 5. WSS, MRS THiR600EH %
VK000 T, AD =R T — FCH = F AOEEOMBIE > TERE L, HEERAETLL
AT B 02 RS20\ ENE - 315 E (EEOL R WREHEZ DR D TR 4w, MoR
SEIR, EIENES (1998), Krammer (1992), Krammer & Lange —Bertalot (1986, 1988, 1991a, 1991b)
LBt s.
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BRI, A~ PORER, R EMOMIZ <, 2OROEMEE 7 V7 74y PRI
BT, &b, SARERIES SIS CEBR S L, 15 - KEA 4 ARIE (pH) - BkIZHT 2
Mz o T bR, £, BB v TR 2 ORELTT, £ LT, BB HEEI100M &L L
DRFHZDWV T, EME20% L Lo BB MBI OV T, EEESLERROR 3 HR % kT
B E iz, EHLOABHMEABRES T S HEE LT, RERomBlss ko 5, ERRED
BT, KR oW TIR S (1900), BEEREC>WTIEGE - WA (199D, H8iEHEiz>0nT
1%, Asai & Watanabe (1995) OBUSRBMESEL T2,

(4) e84

AR08 12T, REEES U v A2 L BIRAE, S0, R (SEEE D EE23) £ AATER O
. 7o EAKBIC L AEPEOKRE, THERY LA (BAREREO, RGN ORGH) Mz R
Lo - A0SRV BE . (EMRBL KL TER RIS, Rkt €)X T
HALTTL 7= 2 ER L, A00EORPH@BT T L7 — Fafit L, MR 22 ToM
HizowTHE - 3BT,

HAEEE - AR O N, BEUERERUEAHKOBIFERE L TRRT L. Bhoks
{ERHEARTERHE L . TARTER - & YER TS SFWER LBV s Be FAFRERE LT,
BT & M LR 5,

(5] HOBEEmEAR ST

HRFHIOVTRRBERFA - BRI, doEik, WHOHEE (RU P ya7 o)A |
H25) ONGZWR - (EPREE Ty, EEERE T M - RET 5. CHTAN—HFARIHT - ¥
PhEtd, k. 7027y 2 ATHALTT LA — b 2ERT 2, 000 RS HMET T
WiAERL, TOMCHRT S/ FHEE (585 2 4 ORMIME i L2 sk (T,
SUHMBATERE R & OF5) &5 & OVRES BRI A 12tk L 2o WO EERE AR (DL, tREDMBREEMEGR S0P %,
SEHE - i (1986) OaEIZES TR - B8 3.

SATOPRIZ U, AR ORMEE, 7 b7 — MR O TR L BB e T e
F— b OBCCHRE L EH T ERGCRHR L. R 1 g b ) oM ERRS R (FE L B R
lgd iz oz my) +Rb5,

A, WS R -WETRT. T, SHEORMERES R - TORMAMIEL SR
ORIEL A IZ OV TN 2 2000, HEEERES RO EEERRT S,

3. HiR

(1) Btk iR FACHIE

RSO 5 b EIUH L 2621, HFEROE SN #6317 . #id4L, 8 MERK ORIBHDC —
1 A°1,510:40 yrs BP, cal AD 444—618, "C — 2 #°1.200£40 yrs BP.cal AD 686—772THh -1z, 7TMH
EOIRIAB T 1L, T4 — KATLE20£40 yrs BP, cal AD 133236, 744 —#51,760£40 yrs BP, cal AD
227340, TARALT20+40 yrs BP. cal AD 256381 T o 7o BHIZ DV TIE, TAR— KL TAADE 3
W& Rl SR,

Lh, REWRESNDMIEFL L2, NEAROREMEEFNOMELIT- S lnz L Th
B REMMETHOMIEL 1, RF 2L > THR% 5 6 "CPDBM % "CPDBfi = —25% M5k 5 =
LT P, 200000 ERLEGR L, R OREHERECIRIEIZ DV TIRAAD T h O N

— i —



F62 HMHMREFANE S & CIHERERR

W ETEEN &0C
e wEs | pon) s | MO s
1 |Tak- K R |EIM | 1,820:40 | 28, | 1,880:£40] IAAA
2 |T4R—p | AH W | 1,760£40 | -32,15+0.82 | 1,880 40| IAAA-42214
3|74k RM [ EIM | 1,720240 | -30.3440.75 | 1,810240| IAAA-42215
UC-1 | I2KIBAGARR FAL LML | — | 1,510:040 | -30.35-£0.88 | 1,600£30| IAAA-41540
WC-2  I2KHEICEE R S — | 1,290+40 | -28.80+0.86 | 1,350 =30 IAAA-41539

HIZEL, Libby >
Z)BP'ﬁﬂﬁrx im&;ﬁkal’ﬂFﬂll‘w&rﬁf
AfHELEE AL, BIEEE o (BHEMO6s%AASKEED & HAMIZRAL R,

%63 BEMERT
<ol Rl MESERLIER R (el MAttt| Code No.
1 1,823=43 cal AD 133 - cal AD 236|cal BP 1,817 - 1,714 1.000 [AAA-42213
2 176141 cal AD 227 - cal AD 340 | cal BP 1,723 - 1,610 1.000 |IAAA-42214
cal AD 256 - cal AD 302 |cal BP 1,694 - 1,648 0.456
3 1,722£38| cal AD 316 - cal AD 357 |cal BP 1,634 - 1,593| 0.389 |IAAA-42215
col AD_ 365 - cal AD 381[csl BP LSS5 - 1569 054 |
cal AD 444 - cal AD  446|cal BP 1,506 - 1,504 0.016
MC-2 | 1,510£35 cal AD 471 - cal AD 479 cal BP 1,479 - 1,471 0.052 |IAAA-41540
cal AD 531 - cal AD 619/ cal BP 1,419 - 1,331 0.832
o cal AD 686 - cal AD 724/ cal BP 1,264 - 1,226 0.539 -
Gl | b= cal AD 739 - cal AD 772/cal BP 1211 - 1,178 0.461 P

1DEHIIZEE, RADIOCARBON CALIBRATION PROGRAM CALIB REVS.0(Copyright 1986-2005 M Stulver and P)
Feimer} N

R WITE I RL A DM DML TS,

INHEIL BRI MUERRE o (BERO68%AC ASRIER) ZIEHTIC R4,

Wi de (e BAMERED WG, FORENFEBRCH- THHIZL o TlRAEo b, 6 LRHT b iphis
Lo TRE-LDFTHRGIIDOTIFER S, £/ 6 °Cit, "CACLILAPDB (BBEN L > Ad 6
LA PEAOKEN A 0 F 1+ HPeedeek TG < v L & Belemnite> O W) DI THHE(LL 2O
ZEThD (KK, 2000),

£/ REITRLHINE. | o ORBPICFET S IEEREFERUO-ED S L S 2RTHETH
Ho FORMMBEAECL-oTEIASh, TORMAKESEEHEAWO LTSI ETEL. §
AR RME, ACRIOERM TR T OMNGITH LA, WIE7 0 Y 7 A 5o, mariicyes
HLY, VERETRL T D, &b, BEREERNMEICHWS R T ACalld, calibrated 2 E8E L
Twd (AR, 2000). BEFERIEERMEII2VE, MEAROEY LOEXKLFTAD, BCTRENLHE
BUEM (historical dates) =PI THE Z L ICHETHLEFEM A TS (b, 1999).

L‘lTl:. Al O E RS L CREERT S HERRI2VT, ShETEHNRBTERSAL

ZAPHTREAL R T IR AU, RIS AL E, 2 0 ST AERITH S,

- AR

SRR EIAOMER R TIE W - TSRO PR B U O MR T A 5511 1 W TR
B8 N O HATLB90+50 yrs BP (K254 iBHL), 2.070+50 yrs BP (25418 8 4H0) . 187050 yrs
BP (4524176) . 195050 yrs BP (#452b0169) , #AMAT1 810440 yrs BPE RS (EREHFIF 720 -
AR, 2002), SR6OCHEMRMOBEFRIEFRMIZ, cal BC 80~ 200518 Th 5, BV LRI
fg LS & B WF7E T 9 S v BT IR (L 0 C A T, 22 UL ECRET IS o - S BE I 5

—§45—



WT, BRAERFUHEM (V) T1O10£40 yrs BP. #RABFCHM (VD) T1950+40, 1.960-+40
yrs BPOAEALMEAE ST d (B HERREIAE, 2004, B S RICFMAN, 2004, #
W A, 2004) . ABUAFHORIBGT AR CIE, SRR (VIR 2000440, 196040
yrs BP (ISR RGEAE (R ¢ cal BCAO~ ADIZOSENTH) . SRAERFAHI (V~VIBE) T1950440, 1990
+40, 1975240 yrs BP (FAE SRS (LR 1 cal BCAO~ ADI30SETT#) O FERMAHIES LTS (b
iz, 2004). T/, BEULORETRCMEF AL FREFH o HBFE RO CERMET
I, AETHE DA TLM5+25 yrs BP (B EGEFEA< 1 o > I cal ADS0~ ADSO%:) @E{LHATY
SITVE (% - A438, 2004).

- BB AN ~ BRI & IR

AR FEAN ~ SR & AN O IERT I TIE, R - BT O AU o
(10— 2 200+ 2) A6 FlEh kA5, 1830£50 yrs BP. BEBIEE{UH Teal ADTS
~30OFLEAH SN TV D (HEREHEITRRT - ek, 2002), REEGHEFTIE, APt~ Aif
PIEE # A SN D (HE819) OdLHA™ C T L790£40 yrs BP. I FEEAEF{U Teal AD220~260
FEWE ATV (FEk, 2003, wWF - 9 ki, 2003). BRI EIEmANIC XS0 X 2
N R B RIEB O CEME T, SRR ~ U R0 C1880 140,
181040 yrs BP, difBHCHIN (GEIA0) T1815:4£35, 183030 yrs BPOIRMMA G STV 2
([ VR S PR A, 2004, [V SE IR A F A AT, 2004, AREC - FRRE, 2004). RIHEMOR
BEi IR Sl T 1, SRR (A58 0) TL790£40 yrs BP (BESERLIEEUA: cal AD130~380
ERTHR) OFRMAE SR TS (hED, 2004). A NREIRH AP RERT O+ 8t R e
OYCAHFCAE TR, A¥ IUTLAT922yrsBP UBEEAEAUH | cal ADTS~2214F) @ EARUAYRIE
SRTVE CREFMIEA, 2004), SMULOBRIE TR ISR+ 201 0B, A E PRt o L8 ig
B! CACIIED I b IO MAER R CiE, B 1 AR CLA51£2] yrs BP (H4H
EARFEAA  cal ADSA~ AD2384: @ WIEER) ., 1,820225 yrs BP, 178025 yrs BP (B4R SUERAH <
1 ¢ > ! cal AD210~ AD260SE i #% : ¥ B fEF) . 4 1S4 T1862£27 yrs BP (REFRLERAUA
cal ADSO~AD2404 © At FMER) . B E 13U TLT67£20 yrs BP. 1778422 yrs BP (1 #¢
EAF Ui cal ADL40~ 3409 i . AE T-185) . 1670525 yrs BP (BFMEAAUE< 1 o >Ical AD3SO
~4156 : W EREE) DERHATE SN TS CRIFMIE, 2003 - 2004, (LA - AR, 2004). E oy
ERIEET I, AR HTT 5 E & SRS E N &R KR H#FSEISHH (AE IR
ASADIGOM , KB T T BB ARSDII0SHEN T (A5 3T X RS T I M) AFADZATIE 2R+ & %
wn (W, 2001).

« AN AR

AR AR AR I 3 TR A A0, RO 2 — IR & 1 5 i 2w TO R IR
12 e RS IRAED G (U T . KB AE 3¢ M B 0 TG232 5 BF IR BN -+ Bt Ak b C
163080 yrs BP. 166080 yrs BP, 162080 yrs BP, TG231 % R ¥ B (LHF € 162080 yrs
BP. 154080 yrs BPOELHATE ST D (IGHE, 1995), £7:, KBUHFRHEF 4 HEBON231
RSB L LB CIt, 1540280 yrs BP, 1560480 yrs BPOFMA S 20T a2 UIHE T,
1994) . 4 LI 22 F il PR SIS DBO030 L R R 1 A B8 0 SE R AR AU ATADA 2R £ L, BTN BRTKTS
RE S LaR8F L (RTOFT 5 £ Sha W TG, 2003) o LAt o “C 4G,
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P A IESR TR B DA, 1631+2] yrs BP U BIEEIUI | cal AD3ST~ADS26% : AE
FlEF) OERMAGES Twd CRIFIIZ A, 2004) 0 ACRE B vl s ik 8% 00 6 35l (X 92 BF TS0
TR KRR ER S, 19821V - 2~N - 3BR) OGS EEIGHTIE, 1190420 yrs BP, 1200
+15 yrs BP, 1220430 yrs BPORE A5 K8 EOERMHARE ST d (LW, 1978), $itog
BT, BB CATET DR ORI HIREH T, chERE (LI R 8 L,
A T~ DEERE) 1233V T635:£25 yrs BP. 675425 yrs BP. F b/ %8E (vhoLBRl © drdii= sl 1
~ IVEERY) (245 T575230 yrs BP, 630£30 yrs BPOMFFUfl &L 25 2 EAWRE A TW S (I, 2003).
(2) 7798F

FUEF64, 431 . REHIE T, M | ARG E B S BIERAIER S (D
FMNEDEE DR, W2 AHIEEE B L, SROMIE LAEHEE e, o NE
HUE T SO, AU0R 3 %8 64 BUW - ML T ALEAAER

rAL Bk x ® CIESENE BRI EIE A EGEIEIE AT E
ARES L SHIE AR AR A AT A
v ERERRHIR R B & LR SEAE NR-REHE ) N | BB

- % a5 | & CIEE S B k| Kk
BEnT. £ ¥ i ;l; #

—h. KA F ALTIE, #|3%| 3
BB 1 IO s LR 2| A=
SaRsGTh, WH212 BN ol of s o of 1fz240] 250 7] o e 207 250
ERIS  DEREND T BAEI2 | 161 3] 47| 2 1| 20| 7| 250(208) 0 33 9| 250

KR of o/zs[ o 2[ 2f | 250] o of o250 250

LRI L EOBEANYET
A, BRIzl 7 A A
xRNSR Y 1Y
Gk, £, BE2Z ok
#7 AORATER, n1499~

L5000 g v P 12 b L7z I ATRBRLHFR

= emmAszR
([432) B BB LHFA
(3) BEBSHF B ton

12K AR O BUR 2012 5

HALEORMA L 2 -7 E43) BRPERSSCAUAZ AL B2 AU 7 AOBERENEER
25, BRLISLD 6 RUEOFE A & HEERL A AR L2 (K65 - 66, [M433 - 434) . EREOM
BEAIL60% it T, LA ORTEIRIEIE Y0y R Th 2. BIFMBEIZ, GRFCI9MMAITH 2.
BUF. Hesiizibi<s .

- 12K (65 - 66, [4433)

12K ORI LGS, FERRE AR MO MR ISR T4 £ BUFHS, 3UR4. BRI~ 9
DI DNEKGFENE.

AHEI8E, PORMICEET AR TO%EM L, BAER L #30%B0 505, JAEN
OHEIEE GEIRIE, KEA R, WK BMIEAET)) OFFRUE, WEASENEN (S0t
(20 2 S0 AH) IUREENEE (PEOEFICOR A SRR, PO R (B
b ECEFT A, WASEIEM (HOARRIZ & kAR S WAl R+ 50D L+ ARYER Ok
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®eS EEAHRER

TZRI
L] L i Lid

Bisr | pH | Bk | (M| a 0 1 14 i% 20
e JO Nl Ogh: lind [ ] 1 ] 1 -
Chrob. YGrumow Oghind [ind |rph [KT - B E i = &
Amphara ffinis Kuotzing Ogh-ind |wl=l ind U 1 - . 2 = 3 =
asmbilgua (GrunJSinansen Ogh-ind [aHl (16 [NU - = - 2 = ! -
Aulacossira fralica (Ehr Simonsen Ogh-ind (a1 [Fph (U = 1 = 1 - = =
Aulacoseirn talicn var, valida (Gron.JSimonsen Ogh-ind o+ [I-ph bod 7 3 7 - " -
Calooeis aerophila Ogheind [u-d  find  [RA - - - - 2 - -

Calatwis bacillum (Crun.)Cleve Ogh-ind [a-il  |rph U - - = = 1 3
i Jeptosomn Krmmer & Langs-Bertalot Ogh-ind |ind  |Fph [RB = = = 1 = 4 -
Calonels rolaris (Gron Krammer Ogheind [ind Jind - - - - 1 - -
Cymbella amphioxys (Kuetz.}Grunow Ogh-ind [ocil  |l-ph ] 3 1 = [ = 1
Cymibella aspera (Ehe Cleve Ogh-ind [kl find  O,T 1 2 &l = 2 2 -
Cymibella gracils (Ehr. JKustzing Ogh-ind [ind  [Fph [T 1 1 - i + - =
Cymbells lanceolata (ihr | Ogh-ind |al-i]  [I-ph [T = o 1 = - = =
Cymmbella navieullformis Auerswal Ogh-ind [ind lind |00 3 ] z 1 ' 2 -
Cymbolla parpusills A.Cleve (Ogb-hab facil  |I-ph n L] 1 8 1 2 %
Cymbells silesiaca Heisch ind  [ind T 3 1 = 2 3 = =
Diploneis ovalis (Hilse)Clove Oghind |ai-0  Jind [T L] 2 * 2 L] 4 =
Diplonels parma Cleve Ogh-ind [ind |ind 1 - - - - - -
Diploneis yatukaensts Horikawa et Okuno Ogh-inad [ind  [I-ph |RI = 1 - = : - -
Eunctis arcus var. bidens Grunow Ogh-ind Jac-il [I-ph 10 1 T - - o =
Eunctia biareofirn fo. linenris H.Kobayasi Ogh-hob fac=il  [I-ph = B 1 E = < -
Eunotia bilunaria (Ehe.)Milla Ogh-hob facil |ind 2 1 = N = = -
duplicoraphis H.Kobayasi (Ogh-hab fac<il  |kph 1 7 3 18 1 £ =
Eunctia exigun (Breb.Grunow Ogh-bob lsc-bd |-ph [P 1 - - - - - -
Eunctia fallax A, Clev Ogh-hiob fac-bi find [RA 1 1 = 1 = 5 £
Eunotia flexuosa (Breb, JKuetzing (Ogh-hob jec-il  I-ph O ¥ 1. 1 1 1 5 1
Eunotia gracialls Meister Ogh-hob [ind  |I-bi 1 5 ] - - 1 -
Eunotia impticatn Naepel & Lango-Hertalat (Oghhab facil  ind |0 12 5 2 = 2 £
Eunotia Incisa W.Smith ex Gregory Ogh-hob facil find (O i 1] i 15 ~ =
Eunotia Intitaenia H Kobayasi Ogh-hob jac-il  |I-ph 5 2 1 N i - -
monedon var. tropica Hustedt el [lph |0 1 10 3 1 3 5 1
Eunotia papiio (Grun. ustedt Ogh-hab facil |ind - = 1 = - 3 =
Eunotia pectinalls var. minor (Kuetz. Rabeshorst sl find (0T vooB B 2 ) 3 i
Eunotia pectinalis vr. undulatu (Ralf)Rabenhorst Ogh-hab jac-il  [ind O 1 2 - - - - -
Eunotia praerupta Ogh-hob |ncil  [iph [RBOT 1 - - - - - -
Eunotia serm Ehrenberg Ogh-hob fuc-bi b [P 1 - 7 2 = - =
Eunctia tonella (Grun JHustedt Ogh-hab lacil (ind = = 1 3 = - =
Eunotia tenelloides 1. Kobayasi Ogh-bob fuc-il [ind (RS - 1 3 2 = z =
Eunotia spp. Ogh-unk [unk  lunk n B - 4 - ] -
Gomphoawena acuminstum Ehrenbery Ogh-inad find  [l-ph [0 2 . 5 - - - -
E‘-&phntnmn angustatum (KuetzRabenhorst Ogh-ind fab-il  Jind U = 1 S = 2 1 =
phonems angustatum var, lincaris Hustedt Ogh-ind [acil  [ind = = = N = 7 1
mmb Ehrenberg Ogh-ind |abil  |iph [O,U 3 2 B 18 “ 15 N
Gomphonema parvalum Kuetzing Ogh-ind [ind  [ind | 1 " [T 1 2 [
Gomphonema pumilum (Grun.Reichasdt & Lange 8. Ogh-ind |al-il  ind 2 1 » T - 1 =
Gomphoaema subclavatum (GrunJGranow ol find U = 5 2 £ x £ =
Gomphonema subtile Ehronborg. Ogh-ind |ab-il  |ind 1 - = - - = =
Gomphonema truncatum Bhrenborg. Ogh-ind [ind [i-ph [T 1 - - - - - -
. (Ogh-unk |unk unk . 6 4 = - E
Huntzschin amphaxys (Ehe.YGrunow Ogh-lnd [ahl find  [RAL 1 2 2 8 o2 =
Naviculs angusta Grunow Ogh-ind foc=il find [T 4 x 2 = = ] S
N tersen Ogh-ind find lind [RI - 5 - = 1 4 -
Navicula contenta Grunaw Ogheinad |l find  [RAT 2 1 = 1 2 1 =
Navicila contesita fo. biceps (AmottiHustedt Ogh-ind |ab-il  Jind [RA,T % - * s 2 % =
Naviculn elginenisis (Grex. JRalfs Ogheind [t find  (OLU 1 1 4 3 2 3 =
Naviculs hambergil Hestedt Ogh-ind |ind  lind  (RI + ». 1 2 1 - -
Navicula ignota Krassko Ogh-ind [ind i [RELT - - - - 1 - -
Navicula ignota var. palustris (Hust Juad Ogh-ind |ind  |ind  [RE 7 4 1 1 X ¥

Nawicula matics Kuetzing Oghind [a- i [RAS H . ] 5 4 1

Naviculn placonta Ogh-ind |ab-i  lind |RI 3 = = = 1 =
Navicula plausiilis Hustedt Ogh-inad [ind  [ind - - - - 2 -
Naviculn saxaphila Back Ogh-ind |ind  |ind  |RB ) 1 = 2 - -
‘Nelium alpinum Hustedt Ogh-unk fuk  |ind  |RA = - Z b 2 2 =

Noidium smpliatum (Ebr. Keammor Oghind [ind  [I-ph 1 - 2 2 - -
Neidium bisulcatum (Lagerst JChove Ogh-ind [ac-il |ind  [RI - 1 - 1 2 1 -
Neidium hercynicum A.Mayer Ogh-ind |ind ~ |ind t] = - = - . +
Neidium spp. urk  |unk = = = E = 1 =
Nitzschia brevissima Granow Ogheind [at-1  find (RBLL - - - - [ - -
Orthoseira roeseann (Rabh.)0'Meara. Ogh-ind Jind  find  [RA - - - - 3 - -
Finnularis appendiculata (g )Clove Ogti-hab lind  |ind  [RH 1 1 . 7 = 1 -
borealis Ogh-ind |ind  lind  [RA - 1 L] 2 1 " =
borealis var. brovicostata Hustods Ogirind [ind  |ind  |RA = = 1 1 - 1 =
Pinnuluria bravicostata Cleve. Ogh-ind [uc-il  [ind - 2 ' - - - -

Pinswlarin brevicostata var. sumatrana Hustedt Ogh-ind facil  [I-ph 1 . - - - -
Pinaislaria divergentissima (Grun )Cleve Ogh-ind |ac-il |ind = g x - i = =
Pinnularia episcopalis Oh-hab fucl  (ind 1 = = = - = z
Pinnwlaria gibbs Ehrenbers Oghrind joc=il  [ind O,U 1 2 2 2 = - -
Ogheinad lacit Ibi T 1 1 ] - 1 - -

I
&
=

|



;66 EHMAER2

i TZRIR TR
L] L] ke
BF | pH |Gk | s 8 1w n S U S ")
Pinnularia nodwsa Enronbry, [Oh-ha [nc=ii_fi-ph (O B B T - -
Pinnularia notabilis Kremmer (Ogh-hab Jac-il [ind 1 1 E: - - -
Piarularia ohscurs Krassho (Ogh-ind |ind find  [RA t 1 - a
Pinnwlaria rupestris Hantasch (Ogh-hob fac-il [ind - - 1 - -
Pinrularia schoenéolderi (Ogh-ind |ind  find (10 = & = ~ 2 3 =
Pinmularia schrooderil (Hust JKrammer (Ogh-ind lind lind [RI - - 2
Pinnularia sitvatica Potarson (Ogh-ind |ind find (R - i -
Pin simills Hustedt Ogh-ind lind  [ind - = = i - 2 =
tomatopbora {Grun JChove (Ogh-ind faci [I-ph 2 - -
Finnularia subcapitata Grogory (Ogh-ind foc-il jind  [RB,S 1 = Z 2 3
Pl romatophorn Hustedt [Oh-hob Juc—il  [i-ph & = 1 E: 1 = =
Finriaria uena Skvortzou (Oh-hob [uc-il - {I1-ph - 1
Pinrularia viridis (NitaJEhrooborg (Ogh-ind [ind ~find |00 1 - - -
Pinnularka £gp [Ogh-unk funk  funk = = = - 4 1
Rocosphenta ahrevata (g Larige-B. (Ogh-hil ol rph [K.T 1 - -
Staurancis ancops Enrenterg (Ogh-ind |ind find [T - - - ] - -
Stauronel obtusa Lagersted: (Ogh-ind [iod |ind [RB = = 1 = < = 1
Stnaranels phaenicenteron (Nitz. Ogh-ind [ind  [i-ph [0 1 1 1
Stauranais phoenicenteron fo. hattorii Tsumusa Ogh-ind |ind find (O - 1 - - - -
Staaronels Lenern Hustedt Ogh-ind [ind find  [RE = = i - - =
Surirelln biseriata Hrebisson (Ogh-ind |al-l  [I-bi ) 1 - . -
Suriroila robiista Bhronborg [Oh-hob [ind {I-bi . - - - 1 -
Surirella 5pp. [Ogh-unk Junk  lunk = = 1 = 5 =
llaria flocculgsa [ogh-hb b [T % 2 8 5 58 5
BN [ o o o [ o [
ik~ FUKEM 0 0 0 0 0 (] 0
PUREH 0 o (] 0 0 (] 0
Bok~PORER 3 1 1 1 3 1 0
BAEd 200 200 202 18 1% 15 M
gL 208 07 s aw 200 @
Ao
ISR SR i AW R TSR CRMAI TSR
OgheMeh  BA—PURES ST RANER H kAR
Ogh-hil Bl u u TR
Ogh-ind - WECREN nd R
Oghbod - SAIREEN il AP
Oprusk  HEEAN b ARER
wkcpHESE wh RN
Il!i-lﬂ

L%, 1990)

iﬁﬁh“ﬂﬁ'»&'&?fﬂ‘ﬁ:m”“"” o
ASRIZH S & CEFT LM 2B b L VRERT A, BIEEHS L AR bR &
2% { B6 4% W A3 O Tabellaria flocculosa®#530% B L. A ASERE Tl (35 Wi sE o
Eunotia pectinalis var. minor, BEEEIE#O BT 4 BEETE O @5y AR A IF O Hantzschia amphioxys.
Pinnularia borealis% &% {5, % d, HRERBAG LRI L, B LD Sk CREH L milife Tz
AREHMAEEE L TODHERE, BERRORVBRTESLERAORLNLZ Eh0, TORRER
B A LA CELHMBFE ENTVE (%0, 1990).

A, A E ORI oV TIRBE L 2 At TR L 2 Tabellaria flocculosald 2k

Bo L MR, KA SE P T i UL M 1 4F A BE B ) Eunotia incisa, Eunotia pectinalis var.
minor, #AAENEOGomphonema parvulum, (LA T iE#EE O Aulacoseira italica var. valida, 411k
#: @ Eunotia duplicoraphis, 1EAE T {7 IR i £ 45 4 # 8 @ Gomphonema gracile s 2 2%710% fE L+
%o
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