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BFICRM BT BT LSS, RO LSl & R e, ki
METIEHET R TOERNTSAS,

CRED Rehe L MR AR A rid . OOHERER AR CAM SBEE), JEWS I, EEMSHIR T, MFHRILEN G RO 19314,
WBROLETHS, RO O, BATORE, oM ENC LIELIEES SIS MO L
AT, TOERMBRICOVTE IR T 2 0, SHTRINC OV TRITRICIBL TS,

BT

AR 2007 T/ AERER) LS ECEIEM £ 2 2 —

HIHE 2000 (OSIEMITT ARG (BRE R RPTOBNL T8 v — ks No.594,

EARIET 1983 17~ 0 [Wlo EARMHL) D EmEiR s,

FRWIA 2007 (VSIEHS O RELIRITE B8 RN O PTAR TR ) (T 18 ] Py AR .

MR 2008 TRESEMIZEEL

WoTH 2000 TAGSMBLO LI G BRI TESE S v —Fbs NoS9,

TRO 2010 TRHAOHER il .

MGEE 2000 TEHHEE DLOUSE PERE Ed 0,

FARIRFTENE 1974 YRR,

KATEED 2007 THCADESHTEC' (RO ROENES  EODU— RERONR— ) L,

Wit~ 2004 oG H AR (O EMIRER | PRI P R0 20 - 20 KGNS BRAN R,

Wl 2004 TRELEAR) DLOWLE  PEEW b2,
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28 WRHRICL ML

e N e e ]

Lax. I | o-0| e Loc. 1b 1 |e-r| 35
Le<. la 2 |o-0| e Loc. b 2 |#-r| 35
Loc. ba 3 | 0-0| 0 Loc. 1b 3 |e-r| 33
Loc. In 4 |o-0| e Loc. 1b | e-r

Loc. 1n 5 |o-o | s0 Loc. 1b 3 | r-r

Loc. ta 6 |o-0'| s0 Loc. 1b w | r-

loc. 1n 7 o-0 60 Loc. 1b ¥ Lie &

Loc. 1a 8 o-0 &0 Loc. 1b a8 e

Loc. la 9 |o-0| 6o Loc. b w |[e-r| 18
Lo, ta w | o-0| 52 Loc. 1b 40 |[p-7| 18
Loc, In 1 |o-o| 5 Loc. 1b 41 | =] aa
Los. 1a 1z | o-0'| 5 Loc. 1b az [e-r| 13
Loe. In 13 | o-0'| s0 Loc, 1 4 | p-
Loc. Ia 14 0-0 44 Loc. 1b a4 L 5
Loc. T 15 |o-0| 49 Loc. 1b s [a—p| &
Loc, in 16 | 0-0| 47 Loc. 1b 46 |[p-F| 4
Loc. 1 17 | 0-0| 47 Loc. 1b a7 |p-r| 3
Loc. 1a 18 | 0-0 | 44 Loc. 1b a [p-r| 3
Loc. ta 19 | o-0| u Loc. 1b 49 | r-r 2
Loc. 1a 20 o-0 A Loc. 1h 50 L & 2
Loc. 1a 21 o-0 a1

Loc. la 22 [0-0| 42

Toc. 18 23 0-0° az

Loc. In 24 0-0 40

[ 25 |0-0"| 40

L. 1o % | o-0| a7

Loc. Ia z 0-0 36

L. i 28 |0-0| 35

Loc. ta 29 0-0 34

Loc. 1o 0 |o0-0| 32
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T
Rt T

L. B

F—LYAHDTYHIVHD T A 2 B R T—F (VH-7000) I &5 Bl X— L L3 X (VH-Z450)
b, BB ZA—LL X XEMOT R EBRES ko 2, BIRG$SE, 20045~ 100045, 10~
015 THD, BRETIE, 7 VT — VR LRI TR CRERD . TR ERTRD By, 8
B, ORATEEERMICBISL, ERRNRBRUTEBIEORER BT ko, MAEOGR
STHUSHEE « Bl TR O TBUIEEIC X o TS (HEE - BT 78 1981). TNMIEEEIE, BT 8 R T8
1981, 89) &Lz,

2. SrHTRER
il 1821 (AW 185 MBI — 1)

BUAET CHS, PRHETHIALTOSY, WA 5, RIKOBAEE AHAHES L, T
FEHROEHEEEORET TH5, SHBIETYEELTEY ., MTofgriohlr- .

HALORICIE BN L S SR R T R o e, AMIEEAT, NEOBEEE TS, LOF
BFRTHS,

BRIEMIC B # 1 7R (I— X Vo 2) AMBTEL (T 1). ThAORGICRERIEALN
(2. 3).

BT E R o T,
[z & i)
KRE A ThoA ZRIICH LTRSS e Bbnd. SUEATZE TE D> eOT. BkF
IMEATETET BT LIZMLOA, (ERO KRG i EORRE SR TS L, BHIROMRTA
— MM THS 5.
S 1843 (AL 18904 BAMSIEIN— 1

MEHRESEENTED, YUaA T LN LY, BRLELCAa— Y Yo RRHETER
ol (G456 5). ERGATONBERGAZERLTVAOICH L, COHEBOMMEET
ABEHT TN D,

KiRABRShEVEE, HROBIRARES LS, AUTOXSEIMA T, MOR®RO
WSS,
WM& 1853, 1855~ 1857 : el THRfds (A0 190K FAMMEARIRN— 2)

RREFHWT, ASTIEEES N OIRCHS. 150 AT R B R L A
Wi ENTETHED, GEREEO P THIMEAUTHE L CRu i E EASNTE . M/ e L
OZNE RGO EE L5 LB, FK - 2R LRI 42 R L7, B, o—
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Y OARMETER ol EH2ICHL 855, HORRONRIRIIMETE2RETHS.,

COPENS AT ZIO . IR & LTS OSBRIV SRR IR bR &5,
WS 1849 (ALH 189 WREREN — 3)

B OB RO & S SRR SNz (). BIREOR RN RIS A T R
NTHEY, ZOMRICLS LYY EEAHRESNTOS.

140D B E LTHENDTHS S
WY E S 1425, 1426, 1430, 1478, 1491, 1518 MM ERGH (K XH139, 145, 146,
151 Wit — 3)

IR — 3B L7 MR G M A REY X TIVTRI LI, BRI RISRLL RO TED, @
M RRAET Al L i L1,

BB, CNETHENRBILIN A A0 MBT & 6 UL 5 2 RTIRIETH D (FIL5), RN
FUFNUE (D T2 B BN B S L BDNS. T BBl L 7 RN I ML Bl A2 T & 25

2{ze

B L
BIFER 1981 (24 2007 Lof 2 S0 RBIEIE OIILK R F— Lo & SEIRHISE 0 1) T4 ARk
664 pp.l-27

BTN 1989 PEMOMERE B875 1T 5)—566 =a—  FALURG
BHlE 2000 TEEHS PIERO £ 3 FERIIORAL T4
GiHAEN 2007 TR RHAERD (RO R £ > 2 — AR 59 1

BN 1967 THICREE O—RIE— b3 WP ESOME— ) FE 5207 134 pp.10-17
fdE— 1998 [EBITHCOVTOMY | M4 4 16 pp.135-165

Twr—FN1594 ppl316

M~ 2000 (- GERPPRICOVLTOMSY DIGI# W 18 pp.d6.70

fodlivd— 2002 [ EdRIZEORS) THINIZ3 pp1-14

IR — 2003 [ B WIMEENO R B0 6 BN IE | DTS 14 SRR > 2 — Rl
EHAME LI 2 2 —  pp.78-84

Ml — 2007a [ EROWE I DEHENY FS oy 2 M pp.104-105

frid— 2007b Db UaRHLR | TROBNE «  MOUMAEE S TILERCUL pp263-276

B - B CEE 1981 TTUEEGR ORI R v 22 S e L RERGEOME — GRIEKEE
R F— LI LB RIRRS O 2) ) 1442k 67-1 pp.1-35

ANETRE— 2003 T e PaIEC 50 W ACH AT SRR £ DT — BN E A Gt & LT — | [Stone Sources) 3 pp.67-72
R e 2

AR 2000 TILEIRUSIC o0 BRI « WORIOBIA f185) NLICTREREL (R o 2 — 0 M) 22
pp.17-30

TriviteR 1989 TP SR

EE 2003 DRGSR TRIAEE L FTREE ) THOLE 55-12 ppal-14
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1853

FHL/ RS AR EIR -2
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[H/ R 50T B FUR R AR R (AMS JIlE)
CRE) Innsidts S b 7emi

1 i

1/ e, (OISR ES BRI RS (JERI33° 477 307 | HigE132° 2° 2" ) ITARTEL.
WP IS T L7z it L 2O RO b d B, BHEAGB0RE, BRI & D RIE
fo Lt (IAAA-101310~ 101316) X RO ZICT &b 5 L LEARR (AAA-101317~
101331) DEAF228THS ().
2 (PR
(1) AR« Exdw MRV, FEPPRAMERDERL .
(2) ARF M- 7 L7 ) - (AAA @ Acid Alkali Acid) 2180, |HEIRSUEEA L . R0 (LM
ICHUDERS . 2O, EIMUKTIEICASETHNL, EREES, BUMTE, @1 lmol/ £ (IM)
OHE (HCD Zfva. 704 WA TIRKM(E T U 2 L (NaOH) KiFZ IV, 0.00IMA5
IMETHRAICHIEE FFESS MMETTS . AAAERRETT- AT, 70 A IMICE L
FoaOiE TAAA L IMARRGOB S TAad ) B2 LICHIT S, BMUMOBOREE AL I THCL &3
%,
(3) SIS, TREELGK (CO2) ZREEES.
(4) MZETA Y ToMUREENY TS,
(5) WU (LBt R il L LTRkETEEL, Y2771 + (C) BEREES,
(6) #3774 FENTEImmOA Y — K2y RZLABTHES, ZRERC—IUCIRDAR,
R RET S,
3 Witk

3MV &2/ LfnERR (NEC Pelletron 9SDH-2) &~—2 & LIz "C-AMS WHIESRAEH L, “Coil
B, CCHANE (FC/YC), MCIIE (C/YC) DMBEETTH . BT, HREE MR (NIST) 2516t
Thiz 28 (HOx ) &2 B L4 5, COEBRRIR &8y 2 75 FIdEOBGE & HEFic
HiEd 5.
4 B
(1) 6 °C &, WMHBIAOC I (°C/C) Zlibiz L. BN SOTNE T2 (%) TEL
FfTHD (K1), AMSHRICLSAERZR, iz TAMS) LiEidT 5,
(2) “CHEAC (Libby Age : yrBP) (&, BE ORGP ICIMIEMN —E ThH - oL i LTHEEE N,
1950 fF2 JEHE (OyrBP) L LTS IFINTHS. FIIMORIINCE, Libby D F ikl (55681F) %
{liffl 4% (Stuiver and Polach 1977}, “CHEUZ S “CIC & - THfA e HiE T 558055, W
ELEfliZ LIS, MELTWEDNMESENE LTR2IORLE, "CEREMREG, FLEfELD
TR CRFEND, Fie, "CHEROBE (1 0) &, REO CERDZOMAETMICAS
MERH68.2% ThH T LEEWT S,
(3) pMC (percent Modern Carbon) i3, FHEBCBERICH 95 6B £ "CIIEOR & THE,
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PMCAVhE WL (HCA R IR ) R EHMERZR L. pMCAS 10084 E ('C OSBRI B A & 185
LLE) & Modern 4%, COME § "Clo ko> THIES 22805578, #iE LfiE& 1,
MEL TV EEBERL LTH2ICRLE.

(4) HEREEE R L1, SEA RO HO "CIlIE% cic i h o iEdi L6 L by, %
OUCEMEEE R ERWIE L, REMRIOEIHMTHS . BWEREERE, "CHERICHHST5 |
IEHL LD ECEATSHD . LS (1 0=68.2%) HAHWE2EMEEAE (20=954%) TH
REND, ¥ TORMA CHER WA FIREEER T, BERIETaY 7 L ANENS
fliid, & "CHEZTTV, F—HZNLHEVCIHERIITSHS. &b, REMBBIURIET DY F
Lk, F—2OBWCL > THHEND, T, 7075 LOMTBICE > TERBA AL,
ROWEANCSHI= > TEEOMBIL A~ 3 YEMETZ 08N HD. TR, BEREEROHRT
iZ, IntCal09 7—%~—2 (Reimer et al. 2009) %ZHt>. OxCalvd.1 #iE7 1% 5 L\ (Bronk Ramsey
2009) ZWH Lz, BEEREFERISOWTIR, $EOT—2S—R, T0¥3 Licltr 4552518
L, 745 LcAhT il b bic SRl LTk icmLiz, FERIEERE, “CERICED
THRIE (calibrate) ENIAERMTHS C LAWR T BIIC Ncal BC/AD) (7243 lcal BPJ) LW oL
fiicREnsd,

5 MRS

AT WU T O PRI E N O YCARIRIE, F i Loc.1a-1 595380  30yrBP, Loc.la-4
#5180+ 30yrBP, Loc.la-12#'4290 4+ 30yrBP, Loc.la-224'3450£30yrBP, L & @
Loc.1b-32+33+34 42320 £ 30yrBP, Loc.1b-35:367%2400 £ 30yrBP. Loc.1b-37-38-3942630
£ 30yrBP THH. T 4rik LMD E 4 FAAIEEX> TR ER ARGV, FT
LML Locla22 kD, EMTRENV Lo 1b-37-38-39 DA A LWMER RIS EME, 18
it | FRG & RO ME BBUREENTSES . MERIEENR (10) 3, THo4mEAE
{ELHTHRSE 4300~ 1700cal BCUE, [IHNC Lifiod 3 112 800~ 400cal BCU{L - THD, F
AR HES W (T & P, AT (A & SRR AL Y 3 2

IS HHR TR ORI S L LA O "CEERE LU it > THET 5.

L=1.8~239m O WP 5 tH L L7z Ky id, No200704% 1270 + 30yrBP. No2007345 1440 +
30yrBP, No201417¢ 1850 + 30yrBP, No201427%2150 +30yrBP, No20156#%2200+ 30yrBP
THD, 5AOMICEERENEDENSH, FHTHL LB XTuFha i LoEERLT
W, BERIEFENR (10) ZRE{FEHTHRS L, 350cal BC~770cal ADBiE D, FERHUH
WS RIS Y 7%,

L=1.06~ 14m O WM T I | Lz AR Tid, No20062413250 + 30yrBP, No20123#4'5210 +
30yrBP, No201347°3280 + 30yrBP, No20135'3620 £ 30yrBP TH%. No20123ik, &b F
MCH L IR ISRV ERITSH 545, OO 3835 REEL - THD, FINo20062 &
No20134 1282 (£ 1 0) OWMT BT 5, BEREEN (1 o) i, No20123 ZRWT 3k E
LBk, 2000~ 1500cal BC HITHLCIH I H Y 45,

L=0.40~0.77m ORI A5 14 1 LIz A id, No20093 485180+ 30yrBP, No20097 #5200 +
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30yrBP. No20102/°5360 % 30yrBP. No20116A5100 £ 30yrBP &, Wb & F > efiikrnid.
& GITUEERE L LUV CH E Nt L SK33 10 No20029 45 5070 £ 30yrBP T, CHEIELVllE
HA%. CNSOMIEEIEER (1 o) ZRELE LSS L 4300~ 3800cal BCHIORIHT, #Lit
AL Y7 %,

LA b iR AL No201 180 “C 4 {014 4230 £ 30yrBP, I BOEHE (1 0) 32898~
2777cal BC O 2 DOMPTRE N, BECIHU RIS -2 M THE.

MR ORATHRE, LA~ 21%, ANARIS0~TO%RIET, (LFnm, i ko
FHENE,

1
3 CHED D
I ) [ A S
s 2 Eres SR "L 14 e (AMS)| Libby Age ‘
H ik e | e 0
(yeBP

TAAA-101310) Loc.la-1 20 - 21-2[< N MBRT 8 LS| HO| 2769 + 05 [5380 * 5121 = 02

30
TAAA-10131L Loc.la-4 2 -2 R IR B PRI HQ| 2824 + 035 [ 5180 *+ 305249 = 02
TAAA-101312) Locla-12 2 -2 LI NI T 8 F4E|HO| 2802 + 0383|4200 *+ 30| 5863 =+ 022

1AAA-101313] Loc.la-22 2 -2 ORI T B EHE|HQ| 2734 * 042 | 3450 = 6507 = 022

IAAAI0I3M) Loc1b32 - 33 - 34| 20« 2120 HUMNRIR 86 |hiie) HO | 2608

30
+ 05 | 230 = 30| 7489 = 025
IAAAI01315]  Locibds -3 | - 2120iomiwitdk | tw|ia] 2430 + 06 [2400 = 30[ 7419 = 026
IAAAIOIIE] Loc.1b37 - 38 - 30| 20 2120 WML LI | LI O | 2457 + 049 | 2630 * 3] 7208 = 024
R (10
[AAAI0IB17|  No20070 WAN (L As|aaal 257 & 049|120 + 30| 8536 + 027

L=#121~18m

LAAA-101318) No20073 HHER (0 L-#y24-20m [ARIV]AAA] 2863 & 048 | 1440 = 30| 8359 = 027

E (I~ ) M
IAAA-1M319) No20141 ;Sl:kﬂ;(:fﬁ; e L AR |AAA] 2501 £ 04 | 1850 + 30| 7944 = 026
Ak Le#23m

AR (k)
Mk L=#2im

PR B S

TAA A-101320) No20142 + 0332150 * 30| 7656 * 025

IAAAIOEZ]  No20lsh |G (A Loz~ 220m 048|220 _+ 30| 7608+ 025
IAAAIOGZ]  Na2ooz T (SK3B)_L=#)08m = 03 [500_+ 30|52 = 02
mAniomm|  Neosr | RO BREERISL L] 2is o+ 0e [az0 + 30 [esrz = oz

UF L=#114~12m

i (3 SRR~
TAA A-101324) No20123 REN{N) Ahy|AMA| 2863 + 048 [ 5210 * 305226 = 02
FHILFZ L=Hld~1im

(#5 Fhbkl
TAAA-101325) No20134 o H“'), . AF|AAA| 2504 £ 046 | 3280 + 30| 6648 = 024
L=#7125~ L06m

{ ) WEILEL
IAAAIOLES]  No20135 ':Hﬁ,’_ﬂi Ai|asa] 2203 = 06 3620 + 30| 6368 + 023
L= #1125~ 106m

i q U B LA P 2OTF
TAAA-101327] No20043 ffﬁeﬁ‘?iwﬂ"" nrr,| 2 AI|MA| 2969 £ 0525180 £ 30[5245 = 02
M L= 9077~ 06im

i (W) WAL 20T
MMl Noogr | UL (X T lrrrfana| 2705+ 048|520 = 305234 = 021
WRLEN L= 9065~ 040m

( ) thH Ak 20F
Ao Nowop | PSR R ERLar2ow ] s s o5t [53%0 = 30[sim = o
EE LN L=#06~08m

W () RS 20F
IAAA-101330) No20116 AN AR |AMA| 2446 = 053 | 5100 + 30| 5302 = 021
EHEM L= 06~ 08m

# { ) YN PEDOTF
TAAA-101331 No20118 }:T:’Lut o AN AAA| 2658 = 04 |40 + 30 5008 = 021

[#3781]




#2 (1)

& UCHRIEL: L

AR
g Age 1 o I LR 2 o HFHE AL RER
oMC (%) | (B
(yeBP)
1325calBC - 4287calBC (254%) | 4331calBC - 4224calBC (643%)
1AAAIOI310[ 5420 = 30[5093 + 019[5375 + 31| 4269calBC - 42X0calBC (09%) | A207calBC - 4157calBC (180%)
196caIBC - 174calBC (1200%) | A131calBC - 4067calBC (132%)
4037calBC - A02calBC (169%)
TAAAIOI | 5230 = 30[5214 = 02 [5177 = 3l X » H041calBC - 3952calBC (954%)
3994calBC - 3962calBC (513%)
301 1callBC - 2979calBC { 45%)
TAAAIOIIZ| 4310 = 30(5826 = 022[4289 = 30| 2014calBC - 2880calBC (652%) | 2956calBC - 2052calBC ( 03%)
2041 caliC - 2876calBC (90.2%)
1871calBiC - 1846calBC (17.1%)
1511calBC - 1801calBC (38%) | 1879calBC - 1838calBC (219%)
1AAAI0I313[ 3490 = 306076 = 0223451 = 7
1776¢aIBC - 1736calBC (46%) | 1830caIBC - 1689calBC (735%)
1713calBC - 1684calBC (127%)
77calBC - A73calBC { 02%)
1AAAI0I314 [ 2310 = 30| 7473 = 021)2322 + 27| 403calBC - 86calBC B52%) | 415calBC - 358calBC ©27%)
279¢alBC - 257alliC ( 25%)
10calBC - A36calBC G22%) | 726calBC - 693calBC ( 550
LAAAIOIIS| 2390 = 30| 7420 = 038 2308 & 77| SL0°ADC - Aeall GEZH) | T26callC - 693allC {55K)
425¢alBC - 404calBC (160%) | 541calBC - 397calBC (B96%)
14101316 [ 2620 = 307215 = 023]2629 + 26| 813calBC - THICAIBC B82%) | K32ealBC - 782calBC (95.4%)
638cal AD - 724calAD (7.1%) | 66ScalAD - 780calAD (95.0%
LAAAIOIIT| 1280 = 20[ 8521 = 025|12m1 & 25 |oealAD - T2ealAD B71%) A -TROCATAD) 60N
TADcal AD - 771calAD GLI%) | 795calAD - 798calAD { 04%)
IAAA-IOISIS| 1500 + 30[8207 + 0261440 + 26| 602calAD - 6HcalAD 632%) | 573calAD - 652calAD (95.4%)
S6calAD - 110calAD (79%)
TAAAIOIBIO| 1850 + 30( 7044 * 025(1818 + 2| 120calAD - 214calAD (632%) | - g
17calAD - 237cal AD (875%)
354calBC - 293calBC (21.1%)
H16calBC - 32calBC (155%)
230calBC - 219calliC ( 15%)
IAAAI0I320[ 2200 = 30| 7608 = 025|2145 + 26] 206calBC - 161calBC (#4.1%) : S
i e 213¢alBC - 92calBE (65.9%)
133¢alBC - 118calBC ( 83%) : :
68calBC - 61calBC ( 0.6%)
336calBC - 286calliC (47.1%)
IAAAIOIRI | 2250 = 30| 7561 = 024[2195 = % 366calBC - 186calRC (954%)
231calBC - 202calBC 21.1%)
3913calBBC - 3909calBC (213%)
INAAIOIR22[ 5080 = 30| 3347 = 0195066 + 29 3 5 F54calBC - 3795¢aIBC (954%)
3879¢alBC - 3802calBC (16:9%)
1605calBC - 1584calBC (115%)
1AAA101323[ 3250 = 306675 = 022[3250 * 28| 1536calBBC - 1492calBC (453%) | 1609calBC - 1452calBC (954%)
1479calBC - 158calBC (111%)
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2 (2)

3 PCHEZL
. MR ,
i 3 Age 1 o SRR 2 o WS4 {CAEM
oMC (%) | (vrBR)
{vrBP)
A1 calBC - 4212calBC ( L1%)
TAAAIORA 5270 = 30(5187 = aao|szg = | POHICAEC 10126alBC RO 41532:154: 13 Hmcxzequ
; = 30[5187 = 0 + T -
= ' 1004calBC - 3978ealBC (313%) e
AB6ealBE - 3961calBC (917%)
AL [ 3280 = 30{6646 = 02|30 » g (OO ATOMBCEIN o s scatn e
a PR - A0 = B o1 calBC - 15186alBC vy | 1O - HalBC B
21Z1calBiC - 2095¢alBC (53%
TAAA-I01326 | 3590 = 6395 = 0222|3624 = 29| 2026calBC - 1948calBC (68:2%) © ! ! !
2041calBC - 1897calBC (90.1%)
LAAAIOLT | 5260 5195 = 019|5183 = go| COTEBC - ACRABC TN |\ e sesvcaiBe @54
AAA + 30[5195 = 0193 3 - 395
; e 3991calBC - 3965calBC (87%) 2 b
: | 4059calBC - 1017calBiC 298%) e
IAAAI0LES | 5230 = 30[5212 = 02 (5199 & 31 A051calBC - 3956calBC (954%)
3099calBC - 3971calBC (384%)
1316calBC - 4206calBC (111%
AlBcaliiC ABCHLIN B - 4285cBC (150%)
A263calBC -AZBAIBC RASRR | L0 B 2T
IAAAI0I329|5360 + 30| 513 + 0.19/5360 + 30| 4202calBC - 4168calBC 207%) ——
2Bl 411l 370 | 12LLEABC - AISLIEC @
A128¢aIBC - 4115alBC ( 37
A1McalBC - 4055calBC 247
A095calBC - 4078calBC ( 7.8%) o “ @4
1AAAI0120] 5090 5308 02 | 5.0 al 3958calBC - 3037calBC (178%) | 3966calBC - 3895calBC (37.0%)
[AAA- 5 * (2 *
s b 3872calBC - 3810calBC (504%) | 3BlealBC - 3500calBC (8A%)
BOBCAIBC - 28686l (161%) | oo - BaSealBC GE6Y)
LAAAIOII | 4250 = 30|5880 = 02 4227 = 2 s 2811calBC - 2751calBC (364%)
Z804calBC - 2777calBC (221%)
2723calBC - 2701calBC ( 65%)
e
Sk

Stuiver M. and Polach H.A. 1977 Discussion: Reporting of ''C data, Radiocarbon 19(3), 355-363

Bronk Ramsey C. 2009 Bayesian analysis of radiocarbon dates, Radiocarbon 51(1), 337-360

Reimer, PJ. et al. 2009 IntCal09 and Marine09 radiocarbon age calibration curves, 0-50,000 years
cal BP, Radiocarbon 51(4), 1111-1150
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177,31)
1AAA-101311 R_Date(S177 31)
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08 {118} 180caiC
4TS (11.1%) SIS

= 28l




391,15 dxvoenee
azincainc

4302 (20.7%) b
) 41 13caiBS

(%R 7 5 7

— 082 -




[/ A 2B BT
() A 57 AT

Lshic

./ iR, (LCISL PRI RCE Y 2, RIS LD . BB~ T Tl
WA Sy LCFORMASRETN TV,

SEOFHHETETE, W& D R s EHCORISE - AN E ottt quc, REEE
ZHME LTESGH, EBrir, MR - Bk - S, Heeekss. Sk,
WAL ROm RN TS b, SCXEATL R Y - B RS, Sk, BlTE.,
HERRE O MG E NS LURPOM E R T SN R R LTV, ChLOE T
BT R RO TIT S .

1 BRI LR
LadH
(1) EEBEITHT - 1EBY T

WEHE, Loc.la 20 - 21-2XO R FHdE D IRRE N ES | ~30 &, Loc.1b 20 - 21-21X
O & D R E N BERE 31 ~500, LS04 THS . SEET 1~ 26 2R
OMWEERE, WS 27 ~ 30 @R~ EOMM RS, SRS 31~ 40)HE~ (e
LTk ) oBmashi. WEES 41 ~ 43S ioladm,. WHES 44 ~ 50 it (3
ELTH ) OEMaASHTHS.

(2) flisks - BEIRlE

WEHE, Loc.la 20 « 21-2 KN FEE DERIRENHERI 7 43 (WOBHRS 2.3, 4, 546, 78,
9. 12-14, 1820) &, #BMAS L LEEAS D BEROMEEATARE 601, EREKES
HTHS, HRIOREE S, S B LUER T OMEHES L HETHS . SOV TI,
ARPEES A R E L1 b T 5.
(3) B Rl i

BB, MR L B A K BE 335 THDH. No20036. No20117, No20121icik. ThE
NIMORMNBH OIS, Bk BEL2RELE LORFSEN LTRN L. co5h,
No20029, No20110 D2 #ild. ZiliAs5e 2Ickl LTuiieth, UL 2E L LTHEIRL TS,

2574 A7
(1) Eld s b

WRRRTT Te il AR L. GBREERADK, SRR, ERTEREE (4 BERIFCR ) ONAI B - 1k
EMEEMLT, ML ZRETS. RIMICET L ETHRMLIME. HS— 7R LICHT
Lt d 5, Uik, 72wy Y ATHALT, KATLA5— MEFlT5. B, by

~ 283 -



SARLEE T i 60015 H SV 10005 TITV. ANZ AV ATF— I Th =N T AOEROMBIZH
S TER L. BERAVES LI GFY 2 L 0% G 200 kL EREGE - M S (IkRodan it
FHEZOMD TGV, RMZERTS). SBMOIEE. B0 (1998), Krammer(1992),
Krammer & Lange-Bertalot(1986,1988,1991a,1991b), #0174 (2005), /)\pkiEA (2006) REEE
BAL, 5r8UEEE Round er 2l (1990) 1o, M- EEBHQOIHBUEI BIR (2000) 1ISTE S .
RS, D (Centric diatoms; L& O3 7 3 7 7§l Coscinodiscophyceae) & FAKH
(Pennate diatoms) 2 7, FALHUS SEHEM THAREESE R (Araphid pennate diatoms: [ OF4 € A
*/ 77 # Fragilariophyceae) & 17#¢if314k 2 i %1 (Raphid pennate diatoms: L&D % 41 o Y 7§
Bacillariophyceae) 2713 4, F7c, ARENEUL , WREMET, AGHEMST. TERGNRT. WOTHGNNT iKE
U

HOEM ORI OUTIE, Vos & de Wolf(1993) 25 L3 513, BT 42K
Lowe(1974) icHtb>, POHVERE ik 2EBE), (PHYEER (FUKERE), PIHEIERL (oK) ICHBIT 5.
e, HHRTHICOUTIEE HICHlA < IR Ly 3857 - Akslir A >0 (pH) + ik o5 i
fECDWTERT. FLT. MAERE 100 WAL EOREHCOWTE, S 5.0% L0 EoOSicD
W EBEEERE GBI ORI (T B R (T BIED . BOKEROEIEEIZ DULTE 100 KL, Ot
FHCOWTHERY 5, Eie, EHIEGABHERRIETS S HEL LT, WBROINBSRERDS,
BB ORNTICHID | ik (RUEPERD) ~ UK E R O DERTERD 12DV T2 (1988), ke
Al (EEHEFERR) ICDUTIE 0 (1990), PAEEERICOVTIZIME - 5N (1991), WHlETHCDV T
iEA (2005) DEEHEREA S % L §5,

(2) 1ERH BT

M 10T, Ak eh ) 7 s kAL, mR, W (RLsE, H2.3) 1k ik
DI, 7 v {KEREC X EMEORE, TR A (MOKREREO ¢ IR | OR &) WAick
2RO )L O— ADFRETT, TP - (LB L CIER IR 2. Wi ) &
VY THALTT LAZ— FEFRL, 40050 PHINE T T L35 — ek L. e
HETOHBMHCOWTEE - AHYLE 3.

R - AHERS RO~ K, BRU TEIERHLE BIROBM A 5 & LTERRT S, Bk
AAEBHEAAIE SRR | REATERT > 288 IR S FIIERE B B ThENE R LT,
TR THBIRE LR LERT %,

(3) K%k - BERDE

THEAR I SRR TR B bIc, iR (100cc, AUEHEYS 18-2014 50cc) @ B K
Ik L. B 0.5mm OMEM LTRSS, MHOMEERTEIIC S v — Lic ST AR KRR
BUFCRISS L. AT HEA FiSCR 70 E ORI e i 9 5.

RSP EDED, BUERA E)1(1994), il (2000). M4 (1973), i (2001), Bk



(2004). ¥ (2005) FLOMPIO UM L. WBERAT -WATTRY, ~BEEREHLTS,
FRRLAA DML RO THIC LT L, 7IATIRTS, ik, WHGakE 70%
RO R /—IVIEE ANERNTRET B M8, BIET VL (T RAL L SEH LS
Bl M) AT 5,

(4) BEFlsE

BITIORZ U TAL (BT ) - BEH (ROTRIT) - 46 H (FERITT) O 3WOIEF U 2R L,
Hh-rog—l(fwksos—i, 7IETILEER, FVEV >y, ERKOREHR) THAL,
TLnRG— b EEETS, (FRLETLAT— ME. EWERECAH #MO a2 % T 5,
BHEM 2 & Uiz 2 sl AR S €/, 3MiTicd M Z& {73 LTRSS L U
W TR CAM HIRO MBI A BN 5, RMHOBCHRSI NSRBI ERAB LY
M TR AT ST O H A A MBI T — % < — R L L TR EIETS

5, AHEEO BRI, Rl - (PU0(1982), Wheeler i (1998), Richter {ti (2006) %%
BIcT 2, Flo, HAERHOUBRAICOVTIE, B (1991) P (1995,1996,1997,1998,1999)
EBEICTL,

3EEH
(1) R

BMEL, 2. B, 20T, HESEGOENSUIEE. Loc.b@i{H &5 47 ~50 D 43UEA
Do FEMNT AN EINT S, ENDEEIE. AT 56M 236 S THS. T, Ml
{iSria -

- Loc.1a 20 - 21-2 [X S0 15

Loc.laTid, HEMUEGREOMRICIEHT2L, WMWHES1~8, 9~10, 11~12, 13~30
TEROPEDENS. RERS 1 ~81, (kPECRAETEIER (ML, KERMMZEIZ AT
LTEHLTOES, lFOMBIN RS TIRNS M8 LRIl & S O ) O
Pseudostaurosira brevistriata, Staurosira venter h\# 545 C L T8I 6N 5,

AFHES 9~ 101, FREEERBRETH O L5 LA (GG O AR RIS T
L8 % Diadesmis confervacea. Wik ¥ T8 & Uiz kK T M 1EiR 8 1 Bl O Pseudostaurosira
brevistriata. Staurosira venter NGRS %,

BUEHR 3 11~ 1208, ok Tl i 4 B G & O & 1R REERDS I miiie T il k4
R LTS NP IS kRO i TR N0 L 5N S H) O Eunotia minor, Tk
T AR GComphonema parvulum I i E %

HHEEB13~301E, RHMICH LB EHERBIETSY 4 G 81 B TLB5 Diadesmis
confervacea MG BBVIE LTS ECHBAIENS, THICHELT, HORTEIE TR
(RO Funotia minor, HKTSENECRASHED Comphonema parvalum ., Pinmidaria brevicostata
bf kR it T 5140 Pinnularia acrosphaeria, Gomphonema gracile, YFHoRME T~ FiffEml 145
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BRRR ()1~ TR ORI, BRERML, FIAMES, i Elcgoh LTBlT S
) O Planothidium lanceolatum. VORIHYED Trvblionella plana. Navicula efdrigiana, Wik~
KA FNE D Nitzschia scalaris 5 E DT 5.

«Loc.1b 20 - 21-2 [XHEMii |-

Loc.lb T, EES{EGREROMBICHEHTS ., MHHES31~35, 36~37. 38~43, 44~
46, 47~50THEVMRDENG, BFHT 31 ~350k, TR 30% LT MIFIREN B,
FFIC BT 5 RS Cymbella aspera, Eunotia minor, Eunotia implicata, Pinnularia gibba,
Gomphonema gracile, Pinnularia acrosphaeria %5 EOTGEH S R 2  Bb5hs,

B 536 ~ 3Tk, b ikok it T & ¥ O Aulacoseira crassipunciata, Seflaphora americana
HEETLHLTHRMMN OIS, W, BoosuIltF Aoy bF 2 FOMEDH EIEH
T, M LTER L, WA TOEW EFIEORR I IHB 95 (Krammer & Lange-
Bertalot,1991a) & ¥ Tu 5. HAE TR TEO KN 5 LI LIEHBIT S8 CH S (24)11,.2006).
flilE, SEOMIAPRINZIES G695 L ENTHS (Hd,2002),

UE RS 38~ 431, WK AR T Y O Amphora copulata, Diploneis ovalis, Diploneis
parma, SRV T D Avlacoseira crassipunctata 7s EIS ST B,

WRHES 44 ~ 4613 HORFIEIO Nitzschia aft vasta S AGEHCFERIIC Y4 B 2 L TR
Iohs, Afllig, KoY TRFUKTRDSHzE TV AA (Krammer & Lange-Bertalot, 1988),
etk 1D L RRETE O AMRIC S L 5 & ST W5 (DeNicola,2000), AHUGTIE, Ao UK
el LTEREL TV EEEhS,

MENRE 47~ 5012, HEMETLOMEMAVREL, BESEV. PRVESSE, dHTELLE
WK AN ERC) Nitzschia aft vasta*0. BEVEKSIC —80975 Pinnularia spp. AL Eh 5,

) fEksre

WEXD, 4, F3, AICRT. RN THROMEE A7+ I CRHAELOR, STHRMOKX
AR S ORRT. B, AATEREED 100 MARMOLOIR, iMoo SRS
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WA 49 77 HUE 4502 ORISR YU IN S NI, AR, EM O 8E, Koty Al
BHEH, AUBIEY, W0 ry, ROEAMEENE, B8, BEEO 2308 (20043, 200450
—HY L AR R ORRTS S .

KRR ARSI, RETRIOE SO | MREE AT (WEHFS 20055), MEFHIERRU 08
FEOMEMALE, LHGURE WRBE TRES. LHBHD S, AL 14750 (FHEMH 02 v
V. VBT RE, KRNOTFR. L0/ TR, AP F vkt edAhE
B, FAFTM, THAHL D, WIAFryad, ARFryay, AF), IAFR) 1300,
HAZI BRI (AL AR, ATHAR LYol fy ATEME, 28 7R,
TEATE, AR, 2P a YR, 2xY A5, RAOVAE, vy ) FHHE, 2T, TATH,
SHIL, dNUTVE TVER AR, BV, X% 2, A 0T ) 1336,
AF 1466 AR E Nz, AR MRS (L2 /30 Y) D5 MRS VICE BT 508
AH R END R T KR ER G S SR BHROMBIREERY., WHES 1820
(RIS ER IO S < (BUH 50cc £ D 660 ). MERPIOX S 4578 A 5. WEES9,
7+8, 56, 4, 2-3 CEIPAERMOE BRIk IOR » A ERUEA RIS, WSS 2 -
3, hy ATEMEAEL 2470,

HUAAEHE, Ak 18 5B (FHER O~ Y BT, Ay, o R AV INER O FAH >,
Toh, THNCEBA, 7AAUEE, OF58. AXIA, 9T5940, VAR, YV THHA
V. BRAIFEHR, XYTYIRE, THAHLT, hFAFrad, AZFvan, xd/%)3111
B, HIAS IR (hy R, SV, TEASH, FTYal. eim) 140, @l31250
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% Tmm BIEOFE THETT RO /A RIKIC RSB 5. RECETIE it T REl = 855535 .
» T A1 2 0kl AlQuercus subgen. Cyelobalanopsis A)

RS, B 1.7-200m, 8 1.2-14em BICOHMKE . 75 4 2 i) TN AR TH S,
BEIEMICE, RAOHHTHSBIEAENL, ERERINT S, B ATICE MRS D,
ERta RO RIC R A S MMN'S 2 AN D, B VIE R e L, i,
P£5.56.5mm FEDOMIE CHITHONAGIKIC WSEAN B S, LA FAHNY, TIALUROT
HA i LR EN S,
= A M I A (Castanopsis sieboldii (Makino) Hatusima ex Yamazaki et Mashiba) 7 -Hft< o g

REZTWE, BE 15-2em, #1.2emBEOGE, T30, e SHadudmei,. M
PAEIE THES 0y SR BB I e RIC MR, MUY Rl F TR E D &SROl %, s,
PE1-L.3emBIEDAL AN ER kY 75 21 (C. cuspidata (Thunb, ex Murray) Schottky), #Rid
EH R AR LTS,
= ) T hH Y (Lithocarpus glabra (Thunb. ex Murray) Nakai) 7731 )g

RUUEMEHBE, MPA, BE 16cm, f1LIcm K, FEEPPRD, IHBEUETRME
Amm BEEOTIETERS MEr. TS T T O < ik £ MHl Rt 5 5.

- % 2/ FF(Lauraceae)

B S B, IR BB THEE 3.5em, fik Al 2.20m BIIET ARl & R RS B, 5t
B SUEARMIFTE, SR . AR BGE < Ta s =11lk. ¥ R / & (Cinnamomum
camphora (L) Pres) THESAMMEMEA DS, YT 2w r  (C insularimontanum Hayata)., > 01%E
(Neolitsea sericea (BL)), X H < (N aciculata (Bl) Koidzumi) OFTRENEE 518, ¥ A/ FREL
TWa,
= BE (Prunus persica Batsch) 737842 Sl

HE (M) P, BE27cm, Wi22cm, B L7emOPRR FRLMMRK. FgkRo, &
HEYIE TP RIBICIA LA S 5, | ROMBZRORAHLEDIEL . FTiE Pl IcHI EE
BEgehS, BIITIE PRI IZTRGOREN & OO M ORI B 5, AT IS S, 26T R
ICHN S ABBERUROROASLSH D | SRLLTHLLOIRCAA S, Kl KL TVS,
- B IFELNIE Wlisma) AELHF

R~ G, B 2.5mm, §#1.7mm, S 03mm BEODRME iRk, EREYIE,
P ERHERA | A5ED, BUEMMIKT M AS L MO TAED THA S, HTER~RilE,
FE0.5mmBLEED S U RISt » P2 FIRER T T, B o < BURT, Zililci B RO M E
EREH B 5. FFOROMINEAE L A (Alismataceae) & LTV %,

« o AT (Vajas of. graminea Del) A 13SERA NS ER

s ~pG, BE1.922mm, £05mm BIEOFLEHMIK, @iEi< L5, MW
CHEEBY . Rzl D PRRORM HRRARNT 5,
= XY H S (Scirpus Auviatilis (Torr) A. Grey) A1 ¥ U FHRE2L1 8

PP, FE 3.0mm, % 1.8mm RO =R, FIROHSTEMEOP MU TUE.
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Wiliild 3MIE. MERRVIET. s, Btk 2ERE T FmEoibple & oREHE R A TS,
U IR0 IS T G AT T
= %5 & (Ranunculus sceleratus L) F 2B 7B R 48

RHUETE 1 2mm, LE O.5mm BIEOPDRM RILHIP A, AL, O e T
e, BIZHEIOOMRHETRICIEEP T,
» NV E (Ceratophyllum demersum L. var. quadrispinum Makino) <V ER~ Y Tl

PelIpig ., ¥ 38-4.0mm, {£23mm, M | Smm IO RRMA. SRS 1 4
ETFICH 245, 315 AT 5 & 2-3mm FREEORMEL FHRZSR A RIAT 5 . JRIE0-0I0 < i i,
e (Trapa) E®

R, BE 1.8em. Wi Ldem. ME Smm BIEOD 0T = ALK, oldfehi
PRI RO FIFEROD THIEEAH D, FONOCEVGIASH S, W & TITMEIC &1 £, it4
AHB MBS HOERES DM RORASHS. M, FOMS TREE 2mmBIE. Rk
P 1, A K (T incisa Sieb. et Zuce) & 8bhs,
« SXAF S 5 (Ludwigia ovalis Miq) TRAFHRFawIETR

Fi ik, & 0.7mm. fRO.5mm FREDIEHITIE, IHBORWIEO KIS, i,
P, KEE06mmEIED =M ClEHRO AL <. LRI BROMSICES M
HIZ R BRI 9 5
- b AL 07 (Wymphoides coreana (Lev) Hara) 3w H & 787 R

i ot BE 1.3mm, Wilmm, M€ 08mmilEoe0Exl o RIERPIA, S5,
PO G, SIEORYHE, MR TRTERASD | MEE TS Rl R O8HS S5
HE L0 < Wi L AR

(4) BBl

BRI 2B, AP EHUER 3 7 Bl (< M BIETT RN, & /%, 7R AY) &1L
YOS NI (= /0, =L, Y= Y9, SA/F, 2A/ER YR, LyaY, bRY Ok,
Fiox /) ICHE SN, 245, No20001, No2011502giik, HETN#ESHShET L SIEE
BiTHEN, MTH-7eh, MEREAC, Bl SRLBEEV B T i, MROMEIC:
ooz, £, No2001 IR OBIE, No20121-3 2 EHEBOBL T, KA M- T
wigbizsh, HRETFWTSH S, BEE SN S BREOMSPHRRT Y.

= R HETTHUE (Pnus subgen. Diploxylon) < B

A PRI OE TS L RO TR S NS, (GHTTO M 0 5 MM OB I3 2~
T, WHEBOIRIEL . BrEREERHRICESeND, M, GOETT, TN, KT
B, b)Y LHIRRTHRENS, SERHLEEK LD, B GETTNRIC I R O%R
HiLHEND. MARIBIIHAL 1-10 M6,

» &/ F (Chamaecyparis obtusa (Sieb. et Zucc)Endlcher) & /% Bk /&g

i PR GH T & BRI TR X NS (GEITO T 5 M SO BT 0 ~0%
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%8,

I ERRDERS R

) |un |u-

LR [HOMA25m FEDLE25ml L
T/RNNE RN

EnE?

hukdr i)
o4
{RHY

3744

BN ALZTORREN

[aaM

) MWL b2 FORE LN
) RWZAR1I -2
) WHZARI~2R
BHOA L ~2R
) RESA R ~2R
BRA RV 20

[N AT WA R W45m

BN (3% MR

AT, MM SoRiz e, BRI HEhIc s 5N S, PO oS ThK S h 5.
SHERELIE L SRR~ B RIT, 1B 13, HOEIEGE R, 110 HIfes,
« o R (Cephalotaxus harringtonia (Knight) K. Koch £) o XAV EA 24 VIR

il PR RGNS & BIRRIRL CR X NS . BOHITO THE S MO BT TIE RS, 1l
AR SEARIEA EB SRS, BIRRRS S H S KTMM AN e S 5. HOHHRR I I
DHTHWMEEN, FHLEE /30T 18R 120, FROHEIZ A, 11080k,
* T/ (Celtis) =LF

BULHC, JLBRARIE 1-3 9, fLIMA CRMIC TR Uiz b, B #E LR -F miciiml L,
ERBI > THREMME LS, UTTEHELE A L, WL, DETFAsciz o8
AMHEDENS, OIS, -6 MR, 1-50 IR TRIMIRIA 2B Hh S,
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« 4% &7 (Morus australis Poiret) 2787 7R

BULH C. JLERIE 355, LD BTN T, WP Cl il E i 24 MAMEa LT
FAMCRAIL, FRICHY - THREZMES S, EWEWFLLA L, QLKA
ANHIAEHCE S HANSEAEEAE NS, MR, 1-6 5Ika8, 1-50fk e,

« & A/ F (Cinnamomum camphora (L) Presl) 2 A/ F@{=vir 1R

HALH T, TG AR ARE, UMW, BN TG, AR 2.3 AR Akl
WELTHIES 5, ATISEELEA L, LGSR 5, NORIE R, -3,
1- 208105, REHEN IR~ IR, BRI Rl SR B 5% .

« & A 7 FFl (Lauraceae)

AT, B | BT Tl AR FoRrE, WU 2ol 2.3 AYHER i e L THHES 5.
MR LE A L, SHLIRZ AR 5, BOEIRE st 1200, 120 0as. Tl
(B0 P e sRa: iz T & Tt S A - Yy gk

il 2 A/ FEMRL YA FROVTRDEEAGNDH, [WEICEEST, A/ FRELE.
« Lo 112 (Sapindus mukorossi Gaertn) L2 YRLYOVE

BHLH T, fLIBEE 15, LA caliciieeM Uob i, Wic el TR 5. i
IR L, LIRS P, ANEE IS SHARE AN S NS . ORIk
1-3HIHANE, 1-40Rfae. FRERIE IR~ A WL, HHRBLT 2 —2 k.
= kY 2@ Fraxinus) TYEH

BHLMT. LM 129, LEATARICHRERCEOS, BUEOMTA R & /i 2 WA
HAMNCHE LTARIL., SERRcmd - TRENMKE L5, M@ LA L. SHLdscHIRC
RIS B, MOBHRRRE . 1-3HIR0. 1-30 MM,

s Fux JXE (Ehretia) LR

BHLMT, LS 125, LA TRRICITRZRCob, SHRANIKICHELTRIIL, &
WRICE> TR E D, HREMELEA L, QL ERICRR. TN bEA
MUSAED BB, HOMHIERILETE, 1-5HINe, 1-408IHYR,

BHLMICR 58S, o4 / FBBVRTILIF v S FeHR BN,

4.8
(1) HEREIRERE

M TE AL I Lo laTld, WH&F1~8, 9~10. 11~12, 13~30. Loc.1b Tlk.
MEHS 31 ~35, 36~37, 38~43, 44~46. 47~50 THYIGCEVH SN, ATLICH
LTVaicElbsd, £WHEE L Tlk~rURBICER T2 Mol Nz AL RNy,
PORERMZ TR E LEfICE > TV L0 THS, COBRPS, BiYollth S fhiAtrm]
NOEEERL ZITOES EAMEE TN,

W E Y 1 ~8Ud, Pseudostaurosira brevistriata, Staurosira venter 7 E O+ PR PERIA
THT NS, MIBOES B Lk ok BEAHE ¥ 5. e, KEMICE, bt
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HEETHT LS, BB THEICH LTRIRSEE A S LT s DRI
Pl L RO G, REA A I I - LT LA ) PRI LT e ST LA U
Thoteb¥iohs,

MEHRT 9~ 106, 4f + SOl & R REIERIC & - THEGHT SO, VR s
DHHUEEHRE LR LIz EG, A~TRBOL S Bk EIGAHOE S ha, RIS,
FECTHT VAT Bbha,

WRES 11~ 121%, Funotia minor %48 45 MR T EREA L6 L2 A5, ikt
~i o 5 & i RS X NS, KEIMNCIE, 4+ SORETERI & pH IR RN B LIzT &
ot~ E#t TH - L Bbha,

WEES 13~301%, BEEEENB R TH D W IHEHEITE 5 2 Diadesmis confervacea ' i 20
REETBTE., BRI ERMBLES C L8NS, ERTACLLHIBINELGELOX
SAMIVERBIAHEE T NS, i, i~ it HERRPP UL, ik~ ER S R L
TEAB, FUKORIGAMC LS AR LS - eSS S

WEES 31~ 3518, AR ERIBERAIC £ RT3 Pnnularia RHVEW LIC LD,
NS RO X 5 KB E XN 5.

WS 36~ 3713, TRETTRL O A0 BUR RO BN N BIS B Aulacoseira crassipunciata Y
RIS BT AT Lh s, ACERTAMGL L IR E T S & 5 kiR OTRY RO ki
EENB,

WEH 538 ~431k. W Bl Bl 5 Avlacoseira crassipunctata % Amphora copulata,
Diploneis ovalis, Diploneis parma 7% EORUKAETERIASE L, B s EMmeEs. ko1,
TEBAERL X NS & 9 i BRI O KRB A E X N 5.

MHE S 44 ~4613, SREYEOKIKICE R T % Mizschia aff vasta B RMICE 43T L5,
R REAER SN L A0S, 2L, KEOBEICOUTE, WARICH T 28R T
HLT LML T AT A MR,

MEHES 4T~ 504, FEMETA I - 128 b SRR G O L BT D 5 HERTRETIC DU T
M5 LM TH - e L, Aluvans k(Lo EiiLizc ens, KlHERLE
afREMEANERIE NS,

(2)Loc.la ST F B HiE

HHU OB A SR THS Loc LaDIEM B HTREIESRS & BRTHOMEES | ~0 TldA4LM
O hBBREAECD, LMORBHESS, 9TRAAERONSIPRE S, EMLE TR,
BB O VR, RRILER O F SR T AN R, BRLERO= LIE— v ER, TR
LY A HEEHNEBHEND, VRO ETHRRECTAETELEOR, STHHETHIERTSH
Sfce HEBOMEHTTE, EETHEROEARIZATED . WHES 45 LI | o
HHHRS S 7 Do YA EENTOBT LA SRS TS, 27032, B RICEVTe
HEEETZT LS, AMORE LS yoe Y ERFLTWECENHEEESNS,
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Fio, THHDERP AR, BERGHERIGE O EEMREXTHD . ol ER
LTWC e END, BIEOWRERDE, THHYBIRICIEAFA A2 ERICT 574 v
RUBHMA SN, 22 L6 2N GH LTV EAMBRENS, 035, TR
WEMTSHS, Ffz, S RICOVTIRIE, HIRTAX YA LY TS ULHMREN, 2MAEELT
kiR END, FOAYE. TS/ FREOEELER S/ T FOREOOS M. W
OHEE BT ZHBITHD, MBHDOHREESEFTLTORS EDHEEE NG, = Lg—7
YHIE, T/FB—LY S FREFE, WL E OB kG 2B SHESTAETHD ., M
NEBVIZ B ZIEE LT b i X had,

BARMIE, PRVESSE, ARE, AYVUFHR, SF e FR-vFEY A 6, SEXR
HHBHENL, Thblk, WM ZVBICERT 22 3BT Lhb . RBBEECERLT
Wik EAOND, e HVE, FIAEXAR, € VR, TEVVEFOREERA, 22y
3 EREEOKESNERINEND, A 2F000 0 ) AR ki B A G ENS
Tens, MIcThoORARSE « BEHVER T 5KIOEIENBA, HETH»oE L Ehs
HRELHINTHS,

BUEHR S 10~ 251020 Tk, sEb SN RAF OB K ERE @D EREVA, LT
ICABEE VR~ T Y8, T/ FE— LY /A FmAMD U, < WA B Hi s s NS,
HICHMERS 21 ~25 Tt ZUE—7 Y3, L/ FE—LY 2+ @D Lot
—Ji. WABIZZONEMML, AVE, AYY Y FHRSBEL, 3H, IR SILESEMES.,
chbid, KEICEGE AT TS M, ACEMMO I 2 VI, S AL AR, NAR, VR,
KEFROY v avTRa il EhaC e s, WEHRS 8 ~ 25 HERIFICIX, ChSOTTARNE
o BRI 2 { BN AEEA B S, SRR 8 ~ 10 TIKIROS S MM £ T T %
RBHEHENST LS, HMLA & FBCHigo S ERAHNEE NS

— i, WESGEATHD BIE, BUHE 5 2~ 2010/ TR WP B B R AN KT, Bk
Hioh v ATIEEE, pokIHREOI\Y T Y E, v VER, kit~ RO L)L Ly
o, IRAEROE S, AT, SkbO I 2 U, vEY S R2L R, ki
~ oY A LA, AEXHR, TEAYE, AFER, oI a VR, okEaiE
WO X0/ 2%, WERNMOZHZ B ENE, dAY TR, BERSTRENTS
B, FOMIC, @E~TEFTOCRH, A YU SHR, ZFE. THYH, AR IBA MR
hiz, chold, ERHEO SRINENZ B E S HNNTH S, £, ThoOKERM Tk
DFISLE ARSI MBS OMERINE, KIS 2 RBTINT & Hiok 2, R T ORI &
BT D, KEEE, HokEPE TR ImLAN S, SRRV E R TR SR 2m LA, T
AHUA TR 3m AR X THEL RS EM B R 5NS, 2. IMEEE 18-201ckH 3
2HFLOEEE, WHES9, 7-8, 56, 4, 2:3ICB AL, Ky ATIERFRO M, W
W2+ 3B Bk y AL B & 4 45 2 OWAHIIE, RERBIOS 2B LTVSE
DEEZSND. Adld, BREAOZ oY, < VEEHEITHR,. HREEREEGROT R,
WEHEAD LS AR, PRFHEETEERADLY /¥, 443D, ISLFE, EECD) fikoy
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T, AT EF THAALT BREGEEEAROR A FOE, KREROH S AF o ad,
ARy vy, FEOBHUARO TP LR ENHEENE, ChEORMEIE. BRI
RELUMANTHES .

8, (EBRHT LSRR B L T A A A TIROIEREGANE LA B Ly Gl
B12-14TT A A A IOMILHRIMEN, 70 AN TOMEN S Bl E ued - il &
SIBTT A AN TBOIED L BUEN T 2IMMAAEND. TAHRAN T EIE, EERRTHET
L, {EH L RO BIHRROEE, BIFHERIEOHE - BEPRO 1K1 © o4 7
* /S I—DEOFERMLTOL IR ES .

WHES26~30 T, RABTRTYRSEEL, 7AHClR, FAREEMNS. SANTE
ENETRVPENSEAARDBENTIESSRED, VR AT V) TR, YT 2 THi—
TFEYH I, AEEREENS . A RHERO -BITOOTIRELE LA, f2EAEENT
WHZ EHHAETEN ., KT - BERESOMMIE MRS TOELD., W TR Thbh Tz aliE
eSS, St Lo E & R R i ST - TR F R E W 5 d
LRENDHL, MHOEGTIE, 4TAEXAR, A EXIR,. S XTHAR, VR, 7hoFs
FIFHERT 2 KBOFELRA D, i, Enlticd, TAF MK, o MEOTHRILLE
B RIS RSO GEBE (19 R BB L TN L EA 6N, v VIROETHIA
Bk Lz offietth % .

(3)Loc.1b i FABo L

SEEREUE IS SHIE U TOMMA W N5 Loc Ib DK 5 31 ~ 40 Tk, Loc.ladidE
H5 26~ 30 L MOMIYEHEN, AAMTETYREEKEL, THT B, & BFOH
LR, T3, AFMEOFHENELS LMD, BRMECAERE (LT L EAGN
%, —T, FABGECA 2RSS EL, AY o SR, YF I AFER-YFF A Im, 3
FRFLFHEN, ThoOTARNER T TINEEANES D, Ko, T HRER TS,
GIAEHNE, AELNE, AT SR, ARy, SXTAHAR, TYIVIE, TAYF I
g, 7 2anE®, v S EEEO, AERTRIEONAR - © 48 - gL E @BEh, 1
PO RBL TVE L BASNE,

HROBMEIMTHLWEES 41 ~438, WEES 31 ~40 LIRoOKmS RSN, MizkS
BHENBONELEALONS,

WICE TR, Wit ECOBMMAEENS ST 44~ 50Tk, MBS 44, 45 ThHNiENSE
BT BT OEBHEG AR EH5in - o, — NS IERPD S SBIHR FOSERI L BITAS, HicRelt
PIEC B 5 &5 S (ERNERE L EHEIC X - Tl - T B L T 5 (P 1967, k-
1N, 1971 =5 « thigh 199872 X ), EERISTHTORRN S 3R KEGHEE ShTu0aH, b
EHENBIERHETOREAAIAT £ D, ERIROREEICRD 0 - iR L ez ns,

BREHES 46~ 50 I TIE, RSB D BRICID . RABTIE VA, FEBTIA
AR B, BT NSERCHORGFERRE, BB HE 44, 45288 SNETOME & L
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FHLPRW, (BB FRIE 3. BATHT 2RI R 0 BRh | A0 ik
FHIERL D EHUEEIC Hok 3 2 1EHHe Y X 7O AL S 3P EL L Eh TS (b
1967 ik + LN 19T 1= « (L1998 5 K ). ZOMICHINE NS ARAN » RBARICHBLTE,
LR IER e, ASEATE MIETEAERA I T h TR T Ed s, #BRLlkick
ZEROEBECED . ERMICT VRS XA RAE SN LSS, Padlt, Mikon
iz, RS X E LTO YR, TAN S ERFORRLENH, 28, FEFMFORENM
ERFHELI L BEABNS, ids, WWMRIMORELS LT, RISRITHS VR GRE S 47 T
Ml Ehs,

(4) FrRA

B L # A SNBARMCOVTIE, ERPRIO T L OMFEATHKCH S, SOk,
SEUERA 3 27 JNE (7 IMBLHETT R, & /. o XAY) LN O SR (= / IR, = LIE, v
RV, SRS VASER, IR, LYaY, FRVOR, Fior SHR)SEHSNTED,
AEW ST TP RRAL T HT RS & BRI A RIBEAS S0, (ER TRl T C RONT A iR
S A EO AL ER R B oNgn. TORSYP S, ARHE, PREHE SR B
CHMLTWA T EMEEENS, BB, 72/ FFHE, ERTRMDICODHINTHHA, R
OFSRIEY AL F LY AL FLNODY A2 FRODEL L L 20 BlVER LThienf et hid 5.
YA FRCOOTIE, WEE0mZ A S WS RLEN, HALES BN S ENTV ST LAHEE
ha,

(5) il 350 2 g RN

FHREA SRR ENEAS D BE TR L33 kL, (FAHLRl0aF BT HH v d
BT, 7T (K28, SK35), 7HAH L MiKAGSKLS, SK19, SK23, SK30) AR L2 MM i
Wahi=, SK33, REHE20046 Tk, S TRMAX I L, YIS IIOBESRBENS. HEH
520051 TRV F AL AW ) TAN | M ENS, LS, REAIEEMc S,
PREARO FELHAE TN, ThoDpRiE, Bl 50PN Bk RO LU Hik
IR e LTSS SRR ATSHS. iz, RENBO FESRRETIRE £ <, fithila
e LTHTHS (360,1975) SALDUEEAL DN, ABERIMOGHVELICER LT
W7 B S IR R IRINL . JARAICIEREL T RITMORB L T ENns, £k, 154
Hy, ARZA, YT SVAOTREERTET, A F A HLNOT HH UK LIS i x el
FTHILMS, W EaBRtOBMM ARG, M TEOOERMLTHSEELIENS,

EALDHOEINCIE, RESMOTTOMH | WIS (RS 20055), YR M5 HE E
NZ, Ef, ARG RO Y RMEETARIRE, 1y, 22 /58, Y7Y5F, fEAO(
ZHY, RN BAOT HANLT, AFAF L ay, 2Py yay, o/ F0REN:,
CHHOBRIE, ABO& S AR 0SB AL OB, PR bR &
DRSBTS ER LTORL OIS 2L #2505, A, 1 24Y, Y7 v/5Fiaml
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AR A MEMTHS. ThoO L 7 H KIS OB Shinnds,
EiD AL EE & BSOS E N TOTTREEC R T 5 <o T, AERMOSR v AL,
YUK, TERAFEL e2g L RO T O TN T e S, MOk
BicihkTab®ashs,

(6) AHHIM

HELAME, HEBALEZ NS SRS SUAY, MTHEAPREZUHE (W) B8, A
MR OREFLEHE NS AME FENTVS, FMONEIELSSAMIE, WINLEHEBOE
X ENz, e/ FORMIE, KEDSEHTHREDN S, MIEERTHS, MoHORN
SICRIAEN, —BRAEZUTVECEBIBEENS. L/ HE ABALEAGhLZ AL EE
BONTED., BTG ETRHD AT CELTRNESSHS,

IR d R TR
1Ak

AUEHE, ML LN (Mg TL) 1 TH D, AN IR e £ 835 IR aE BT 5 LIRT
B, PREHEL TV S, SEXBRA LN - B e s,

2500 fiik
(1) HOLX R STHT

At cRROEERiOE,. PaBEIHEiiiconTER
ERENMET B, MEICAGEREE A a— 1 AYIVAY
(FR) B 30— SRR X 8 BT 3R (SEAZ1200) TdHh 5.
i, AR FImEM ORI THS I, Wik A T—
(2.5 p m) (% > F Lo 2 AW CatNo106) & /T LTV %,

B BNHEXBARY MV T RS Lk, <4 7 —BUC XD MUHITERHEL, FPik
(Z T U HALHNIST A—B—HE) BRIV R4 24— RLASMTICE D@ BRIERETTVO, S
o (U %) 2R B . eds, RIS X BRI IR NadD o UDIEIICH S )ik TH BT,
COGIMI O LA OVTIR FPIEIC KB REGHC AT B2 vk o &, ERmlEhs
FREERNEEOTHS CLICME L TE B EASD, AMKICET S MERIFONME &9
[

(2) ) Rl

B, BEE0.03mmOM T CHILTHITICL, MM T TS 5 L, Wl 5 EmD
K@t LD, BHONE - Bl ESBTERL S Icaa b TR LTVS,

MR EERTSI), WBEXAYEY Fhy Z—icdkb 22 x 30 % 15mmOE A #ic WIkiL.
WIHOF » Tedd, FOF 9 STESLAF— Mlib (1, # 180~ #800 ORFHTHI % LT
HEH LTI 0. lmmEL FE TR . E51c, A/ i 1T # 2500 DWHEHRIZ VT IERIIC
0.03mm OIEEICHEET B, T LoAT— b LTHBEL L ix - a0 Lich 5 —4 5 2200 (1,

- 318 -



A% 0581
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MR oORRSEET D, HhEERREEZEN L. FAR—F—BlUfZR—F—Flabu T
T35,

35

(1) #0E X7 hT

HOEXBAAY LERS, 612, FPIEICEDROI(EFHINE X 10107, BEWELRTE, K
AT & Lo LT Fe(8%) & Mn(= 247 ) SR L., (ooRiesidfinmicmeds, Re
BEfL 1RO IEREIS Fe & Mn A5 LTULS Z LIRS ATH S,

(2) iy (g

T, DR FICB TN T Foo B FICE 2 R, W Lolgai kLT,
(D> 50%). I (O: 20~ 50%), Dt (L0 5~ 20%). Bt (+: < 5%) BRUE D TROR (£
<1%) VD BT HBIC KD FE Lz, (RENG A DO TR T H— 7 —BX Ui R —5—
FICBWTHHBERTTO, FRIEIE LTIRA L. DUTICB PRI X5,

Mn > Fobid b~ et ZofE 2R~ 2 HESOBRRCOHNBTS D, fikE TR
Thdo BERIZHBR~-EMEEEZ R L, LEMMEZUERES R LE>TED, WREIE
GEND, {EMHCE, v adts MELTWALDLHED, B - HibL LI-GH RS LTIRE
P> THHLOLRBHENS, FHEIT L LTRTOMC, {3, AV RE. BRA. (TEE, BIEL
alE, ¥X50, @bl rEEbibhs,

IR ROL L - B ETHBENTED, TORPRKMILHREIUR HEW» 625, K
LB, B R L LE L TR ORBZIRSTOSY, IR0~ 2mm KOFE e 5T
SILEA PRI S LTV 4. FUROSHCIZ EBOTERIMATE L T 5. FBEHEML,
AREE(EBR L SUE L, BEED P S RIS IR L TAHEL T0B.

#£10. HOEXWBIHEA (EEERD

[ wAE s01 T, | M0, | Fe0, | M0
memEE | 07 | e | ve | sm | an

MU IS ORCLRRES S NS [IA S et S, N
® o1 | sos | 14 om

A4H

Mnth > 7l b 05 3F O R e R 55 & 0B (IR (Lo 2 0 e & U7 809 XA T O RS H.
P adE i i LT MEELH T, Fe(8k) & Mn(7 > 2 ) DIENEbHTHL LS T E
WS e o F, BEFELTICHTS FeOs [ 38.9w%, MnO i 4.8wth Lix->Twa, TR
OHREZETZ L, FetNUOBRIE, EO RS2 SRS 2k ERc XS 0L Ml EhE,
—HOMni, fLEORERE- THH LD, BENCSET 5 R AR LTS
fiMEhz,

Bz LRI 0T kR e, FOAEKMS BN E LTEEND REFO ML (RIL) i<
SDERLELOEEZLNS, BN ELTHELONDMERHIBHLIMILLTHED . FhicmA,
TERPH SR PO RERE LM STRAE L, KBNS 5 v 278 U TR 5 EIANEH SN S,
HEBOMEIcE, KHMY LEHENEN, SkSIICES FHENEEHENENTENS,
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Mz 5t 5 T F ki Ekh G L b o LiEE h s,

= HOMnIEDWTIR, R A id pH E LR AN (Eh)Ic kD H LS L@ L, pHBLL
T (Eh 500mV &4 ) TRAKBIEOMn L LTHEL: ph8LL L TIE Mn' (2 E AL T TR
MniOs, MnO:, BiFHEMnCO,, FEREHIMNSIO 2 EIcH5 T LAVIISATULS (HI2, 1997), Sl
fatBicBOT s, BTIMETER LM B FARREICME> THEIL, BUSEikikEtac e
THRMER LI L ST o AL 82505, LirL, BTFCHS SN SZOMREESS
CERELL BT hS,

Fe BXUMn O ESHBIICOVTOTHEL FOGFAE AT LU, ISR LR 5 A Tl
WEOMkICE, D] L REE ORBEESTOL KRB, B EEmE LU~ 2 AWM
HLTWATLABAS.

51 Sk
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Nitzschia aff. vasta Hustedt(Loc.1b:44)
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. Staurosira venter (Ehran, )H Kobayasi(Loc.1a:1)
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