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—HOWERICTABA LN, ThEETHD, MLEAEOTIEEL,
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— KWL EENFRIESETH Y, kifi - Filk SioiBizhn THASEH 52 WRTHS, K
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THh, Ry > TR — T Ei AN S B D EHSNTVS, NI RO
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. R 2 LAG T b OBGlA I 2 AR STV, BIIEASARNICORIEEL TR, C
N FRRAT S, PINOERST 200, fEhT0S L ECifLzL WS X0 &, HIRKCHTE
Lzt ok Bhng, MMl Lic 8 SO0 ek o LS E LRI s Lo
@, ST THEARG 5N 5,

OB, Wl TEENOTVST Eb, HAREOATHFEHAZAMICE > TSR E
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BERETS, Ok, HREBE, BN b Redia s,
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FAThTWEY, HREAHTHLH. BIRAKEWCE, FEFRENFRICEICLEENS,
RICHhOBHORRETH LRSI EA SIS, B SHWTHS, £, AMSILETIE, cal
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thihd 1 HETI& DL Lic, SRR RERC, —MiRD BIF5C LA TE a2,
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A EA OGNS, M aFSHERIF SRR,
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B 131 K3, FMEOBIKGTSH S, KR 16.3m, RHE 22mEM 2. —AA#HI<ESNTED,
O IEBHTY v 7 EROBAMETIC L ZENTV S, THE LSBT R EORBHTHBLEAD
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WBOCEOOHME, WELEAMMOBBIENSC LTHE, M EAMSMORHIZ kOB
HEENTVB I LRPLHSHLATOEN, FHTIR, FOHEEPRC S 285, 1EICk2
ARNWEEEDDDH 5, FEOMETIE, SEMCERLEARAOM TRV TED, Th
SOBMREEBTES T LICk->T, EHOFHAN S L s T Lhlif e hiz,

LUF, sHoO RIS Lo, RiAMRSHAkL, BohsgRiconTilsTs, [HAUER )

2 T

1. a3k

FEHAIHTOO 2, FRICL PR, T 2 AR O & T o LTS S (5 133 MBED. S,
LUFO AL TR

BNz, FIRET T iR A L, BNk, R, FATLREO RIS - (LR
LT, HESEORRIEL, BBCETOMTETRILE. H—A5 A LiclF L
iz, ZOH, TVavI3v 2 ATHALT, kAT T—FEERLE REZ, EC2HRET
ihid 600 fEH BV 1000 fFTHT AL, AAZALAT—TTHI—H I ADEEOMRITH->T
B L, EERERAE L LR 5 L OE MRS 200 MIELLLEGE - SHBILT. REL, ftRod
WHEHE T OO Ty, oM, U5CnEA 1998], (Krammer1992), (Krammer & Lange-
Bertalot1986.1988.1991a,1991b] £ EEBML LIz,

RIS, HOK~FURERL BOKERMONIC IS, ZONMDREBEETILT 7y MEIC IS~
WRTRLE (£1). &b, BOKEREE Sl BRI L, B5r « R A 8IE (pH) - ik
A SEISHEER L, £, REHEEHIE T ONAER L. EHEAR 100 ML LD,
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LT RO IMBIRE R T, HERBIBIORATIZ.,
ik~ PURMERL, BRI (420 19900, BE4
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ABe LT, Ml BEET BHRORBIE LS,

#1340 (F2WERIERIRE 31 6HE) B HIAITE, BES L ICGEE S OB &R L.
C035, WEES 650, HBEARINEMRA TS -7, CCTE, MBE#S1-2-3-5
KDV TS GUREEE, 3140 2B,

MEES 1 -5 TH, SEBROIMBES R ZT T, EUEE, WENSEOKEICER TS RE
EEMN B5S%LLETH D, B LD LR E S0l D R R LT amBIiic 05 2
BEZEEEMAS, MM B 5. BOKIEEIOEENE (A, kA 4 ilIE, Hokicbd Bl
ORI 4 BB LERIL, BRAREIERE (P ROBICIIEA SNSHE), BT LA ) (7
WA DRI & R S ~ MR ( REE R RIC IS X RS BA), PLHbf kK
PERL GRS & CERT 2D D2aT 25, IO, bk Tl s st o
Aulacoseira ambigua 4 %€ L. Hilntim%&m5Rd. 2V C, kKo Cymbella amphioxys. Cymbella
gracilis, Tabellaria flocculosa, ¥R L ERLRE O Gomphonema gracile, WA EYE Ttk
i35 £ ffif¥ o> Cymbella naviculiformis, Pinnularia gibba %721} 5,

INHOE, HRENOMTIE-EEOKRICS (BB ENLSHNTSH S, BRI R

L, KIS | miiE T WK EMPAEE LT USRS T ES S IO R S S R, #
BRI 2, MIBCEOAIBIERE LTS RRIEOMEERE LT EscHBT 3
HiRECHB (LM 1990).
BT (B 2MWEEORDE 33 (HE)  ABHES | IR TRIBQOIMBEED 70% 1% TH 54, BB
51 EWS0%BRIETHS, RHRMICKEIRN80%LL RN TR, BRI~
R, AR EIEORBUE, IWFE S 2 ~ 5 (AL TR L SRR (D RO &
ASNEW), PHEFRETERL RORTCEMER L PR IR 2 T 5, BURHRSS 1 1, BSEASE
RO & BRI O M S X > TR S NS,

I 4 2 ~ 5k, WORASERE Tt (% 4 B0 Eunotia pectinalis var. minor, L7k tEo
Tabellaria flocculosa A% 20% Kt & 1, #ik A5 119 Gomphonema parvulum, Eunotia bilunaris.
AR TE T A R 4 45 4 B0 Eunotia incisa, (kK1 T RITURM i E Bl Gomphonema
gracile F2F5

BUEES 1, SEd B EINIE R < HORASERED Pinnularia brevicostata, 1kak i TN
FEEHIRLO Aulacoseira ambigua, BEEFESOINT & BHREMEOM IR EER A BF (706 - N 1991)
@ Navicula mutica A5 %,

EIMA B2UBEEAR0EL) AEES 1 - 218, wRROMBIEEN 70% LR ORIEKE
AR, ARG L, ZOEBEOMNMI, HEAE A2 SURETER, PO PR b
WET L H VR BUHUFIREERIDS £FE T B0 EERHEGRMIMEGERI L THY . ok IECRaHRIE
HEEIREO Aulacoseira ambigua, 117K Tabellaria flocculosa H¥ 20% 1 L, IR S35 4 R RE
@ Eunotia incisa, Eunotia pectinalis var. minor. Gomphonema gracile 5% {5 .

EAME E2WBEEERASSBL) FERETAVEN LZERS 2 ~ 5 3, W& S 5, 3EES 4.
WHES 2 - 3 THIISEVASRONS,

RS 5 1, SOBROMBIRAR 30% &Ry, ACEEERD MG L, BRI, PO GRErERE,
MU bR ST B, mRORBUL, kP TiRRE G 5 RO Actinella brasiliensis A%
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5% H E N, HKTEYED Pinnularia brevicostata, AT PECHER M5 £ EIRO Cymbella
aspera &5,

WRHES 4 LTIBROMBERAY 30% LUy 3B M- LR R B B A% FTHEMHE PR,
KA RS B, FUKAETED Pinnularia brevicostata 2% 25% Bl & h, iS4
Flf¥o) Eunotia implicata, Pinnularia gibba, Eunotia flexuosa, Eunotia praerupta var. bidens 7% (5,
HETRE 2 ¢ 31 SEROHIEA 30 ~ 50% & (R0, FEEREEA RO 60% LB ST BT LE
FE 45, TORMAE, RKIC LRI L EE I SPEEEER B AR (MK - S 1991) k-0l
$HHENS, EINMOREIE, FEERBIFTEH DI B TE 5% Eunotia praerupta var.
bidens A% 55% Bt 41, ILARYETiRIRIL ¥ L M Eunotia flexuosa &5
B5m (E2WEEEA» 181) SBROMBFE, EMICfn-T 30~ 60%Lfmd 2. B
SEARNE, MEHRS 2 L 3BHE LT 2KATNS, WERS 3 &, EROIREIH30% E
fitvs, ARG U HEASENERE, S AR~ TV URRE, R L B
IRV e d B, MEIRROR B, 1E7KkTED Gomphonema truncatum &[] C < 1ok TETHiSHY
5 4 #EB¥eD Gomphonema acuminatum A%7 15% I L. i MO ERETT 2 BRUIEO &ML
KBKIC %% % Rhopalodia gibberula, Fk-ARigtt TiiiR i+ Al Cymbella aspera, Eunotia
incisa. 1EAED Eunotia formica, 117k Tabellaria flocculosa ¥ 115 .

MFHEE 1 - 203, SCRAOIBIEN 50 % Mk TH 5. KEFEHN 65 %L L LT B M, bE
FHES 20% 0 EINT 5. IO REUE, FURRLTE TR 5 E F B0 Eunotia incisa,
Eunotia pectinalis var. minor A% 10 ~ 25% # i L. 16 U < i I HL {54 BifE o) Navicula elginensis.
Actinella brasiliensis, Funotia praerupta % % {f: 5, %7z, BEEEH A B 00 Hantzschia amphioxys,
Navicula mutica FAVEHT %,

Fodm (F2EBEBRE) AL OHEIN LRSS 2 ~ 61, SBRONBISLH 60% L {E
FOCRIFARIED R B ACEHESEAMELS L, 20k 5HHS 4 L 5 2K E LT 2K E N5,

WEEE 5 - 603, HHHRASENERE, POHUPREERT~ I LF 7L A U PERE, BCHUr LRI R A L
HVEEET S, ORI, (bR TR S BRI O Aulacoseira ambigua, 1lkTED
Cymbella amphioxys, #tACFEEE Cymbella silesiaca 7% 10 ~ 20% 8 H L. #iAEHED Amphora
affinis, i1iR# R LR Pinnularia gibba, 1L7k#t® Cymbella gracilis F&{5 .

MRS 2~ 413, BHARTEEIASR D B 2, diAH e KRR a . BT S RME T
<ottt T~ Rt | EERREF ) Navicula viridula, K A5E1£0) Amphora affinis. Cymbella
silesiaca, 1k:7Kk{E@ Cymbella gracilis, 1kt Tt (% £ #li## o Stavroneis phoenicenteron %
Zfl5 . h~TFatkill | HEERERE L . 1)~ FHESm O ORRE . B, B2,
PR Bl L OB SR CH 5 (408K 19900,
B7HR (B2EERFAS3) HABES |, STERONBIEAH 70% & LHOMIAREA TV,
ACEFERD G L. BUEASEYER L PR R, PO REYERE, FOKASEYERIAS 2T B, RO
UL, WokASEED Eunotia bilunaris. Gomphonema parvulum, 81U < siikAitt Gl it
4:Hiiif¢ > Cymbella naviculiformis, Eunotia incisa. Eunotia pectinalis var. minor, -7t Cillidithinig
HiiE ERRIRE O Aulacoseira ambigua S48 %,

IO S TEBTHI R 16 RIS K TUTRL 18 EIEO 2 M THT - fe. W& T
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SEDSHTIE, K7 OMRED 5B ERHT 200 HEEROEMERDEIL 2. 7o
B ok LT B BEDNES 5 N,

HEcRMAONE Sk EOrHEORMICOUWTIR, BB (B0 3 DosE Aot pH.
KIS BEIGEE) IOV TRMLEERA, MFOXS SHmABH6NA5, 3, W2
W, B OERBEOEIC EDESLELOT, HHREOEMFEENESHLLERT
SIS E L, PROESSTENTOTLERTE 2L OEFENM, WadFEd sk
TEHTERVEORMEIER L LTRYL TS, Chud, okt ms itz ms Fath
DEfadt, RCHBRIEA S BVIIRE o T A B EITA L, b L ki
LS ORBLTHIKE T ZBEE 0 LS, RBRAETS FTEERAERLES,
iz, p HISH BEEHEE . 704 U RO KBNS FHIMIC 2b 5 N A EIREZ 7T L4 Y TERL, Sic
MR T B R AR, RIS BT S R SE R L 15, Shb, ko8
- T AV OLTRY OB EG TS . BEOSERIBUTEET LABVEE, NHEMICK
HORREERTZ LT, KBERIREEIBRTHD,

HOKICH T 2T, hod DkiEsoit (A « KUONE - ACERPRE) e 8EHTs
MfETHY ., FHORIFROH D &5 Gk TR AEET C E RO EFfURIER. Sicfihoiuy
KIS B HME R U ILRIEREE LT AL TV, Mk, EEnicTeERTESAELES
H5H. THORERKKICEVENTSS, &b, FRUKIERL Rk tEEO 2 < @4k
THHH. MR ST 2R RS T 4, IBEERTIZ ., IW0iBH 2L il
ORI %,

S, BMSHERKD, BEHEhEUOREIc VT EB A S, MTF, BRI Eicik

T5h,
MR~ AR (E5Ak5181) NHIISIC IR Lz L B2 6N 5H 2 WKIK
F&IAG 5 (WUBHRIGH 4 M) T, FESFEHOERUY LM E it & MRS 2 BRI DU
Tt Tirof, TORE, GRS BB I 85 2 M GRESRA TS N,
OREE LT, il~EO X 5 G E LS CHRIL I b E A 505, Fih S & itkiRo
WEAD B E D& 5 RZEE L iRk O L B ONERIBING TH > 7 2 L MEEET N THD . M
HMEREME SN TS,
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1 . Aulacoseira ambigua (Grun)Simonsen(1 8 :2)
2. Tabeliaria flocculosa (Roth)Kustzing(13/:3)
3. Amphora affin's Kuetzing{13 /5:3)
4 . Cymbeils amphioxys (Kuetz.)Grunow{1ifh :5)
5. Gomphonema truncatum Ehrenberg(5H8 :3)
6 . Gomphonema acuminatum Ehrenberg(2# 51:5)
7. Gomphonema gracile Ehrenberg(238i5:2)
8 . Gomphonema pervulum Kuetzing(218 £1:4)
9. Gomphonems purmilum
(Grun.)Reichardt & Lange-Bertalot(34 ;1)
10 . Navievia mutica Kustzing(23 ;1)
1. Phnulanﬁdbbl Ehmberﬁmﬁ 5)
12, Hs (Ehr, i A1)
13 . Actinelia brasiiiensis Gmnlm(ﬂﬁﬁ 5)
14, Eunotia bilunaris (Ehr Mills(23 55:2)
15 . Eunotia praerupta var, bidens Grunow(di#i 51:3)
16 . Eunotia duplicoraphis HKobayasi(2: 81:4)
17 . Eunotia arcus var, bidens Grunow(1H1:5)
18 . Eunotia incisa W.Smith ex Gregory(23 g:2)
19 . Eunotia pectinalis var. minor
(Kuetz)Rsbenhorst(21 5;2)
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efEEEIC iR T S L OTH D L E NS, (AT 4

FOHT KBRS hT

1. bk

KRGO BT, W2 MARKRR 31 L, %ARTHE, W5 SR GRESHCER
LURHERUR) & DA L7 3EHE DU T BT i o, BECRE. LHIEMA B PiR. THEIWIL.
iRt Lo, WSE - AHECR A X GBI F TR S 5o 1.

2. SHTRH
EUMETIE TN SR, KA1, Sk Thof, KA, EI4 MM, 75H0 0,
WA R BV G ISR A AR, T AT IR, o S - 3F, U Sk,
TYRY, LYOIRE, HHFE T, LITFCFTRENS ML L, ZOMic, SEREROL %
BER D SHE TN, SEIRHOSL SEh TR, WRIL, AFBRROB TS LR, #
WEO IR GEIET S,
(A0E No.l R 2 MK 31 M) AKAodT, £I8- M, o o - i v
ZRFAVEMER, Lyay, BERERNSEhTVE,
(iAF No2 (2 iFEIXTAAR T M) A4, 3+ MBIt - 3, o ZHi, 7V, v h¥
LYo+ TR, R, BRGZAFEMIMCTER TV,
(B No.3 (2 AR5 M) AEDAT, TIHLRK, W IRRHLRE, 7hHHY R
BEF, aFIEBE. FRESEMICTER TV £, RUTHLH, LEMEN SRS
FNTVE.

3. FE KRG O

(1) £X Abies firma Sieb. et Zucc. #, Rl

BE, IEEARARIK. REH 35SmOKRIOE OP KNS 2 HEUT AL OEFBT LABEI L LE,
FESE. CEMKEE TR TUETH L, BE 19~ 27m, 28 ~ I4mPETH S, B,
EEFHE CHBE X D &< CREMBN, M ALIELOR 2> T AL E DL b N,
(2) 774 Quercus glauca Thunb, i3

RO, FNETH RIS S, A0 3 KB BIEH - HFIDI B, 1 AD-TED, {E8
AL, RISTIRICHL

(3) wo83H Quercus sessilifolia Blume H2, 4

BUF No. | B9, BE 20mm, 6 14mBIETH S, HERTEL AE BN S, 164 - B,
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Llom, @& 9~ 12mElORMIE, NIFETHUEEOE SR, @SHIE K, KETHASKVREHE
THAL LW GIFH AcOBALN (EED 1986), No.l [iEy Zo8x o1 - EAFERTY
el s, W ISRHL R LTz,
(5) 227 HH < kg Quercus subgen, Cyclobalanopsis i

# 11m, BE 7.5mBET No.l DHELE DNYTHS, il No3 BT ALREETENT
Wiz, ThiAvigE Lz,
(6) 2Tk Quercus RE ¥

WE No.3 OB, W No3 ICEENTWIY YRR A P RUOMIN OEEN S5, Fik, &
L T T RMAHEEL T3, —icBh ENRAS,

BLEOSHRAY S, MARAICE, Y2 SRV RELS, TIALEEET AR, FHEY
DEI, FELEMOY 2 SH. L0 LAREHA LT E PRENS, BALLT
A, LIV IETEAETL, BIOT VREERINTOREEELSNS, FATHLL
ToE, RFROBIMINTE>To, —HUCHAOMIGEIMAEIANES . E1e, W EOSBINT
R ERAMOREI I LT LEL, MR T A LELESS, T, —#ictik
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BRI L LT £ FRE AT, (AT -/ W)

-245—



1. )
T RN 1]

M. TIhY WA

B AL - WALEMK (N3
4

5H9 XEEmtBER

246

7. aFSMF (MHm2
8. #73KY 530 (HI)
9. FUR-F EHEM2

10, LEOY . BR (MEN )

N ShE T (MEN2)




BTHD ROHERARENNE (AMS) ot (1)

SEIOMETE, W IARRRERT, BN LD ML U2 L LT, MHhbRAEe e
(AMS) sibiEds Tz, &ds, MR, T 16 4EHE, TRE 17 4EHE, VU 18 4RO 3 EICHITT
Flkolk. Cold, AilchwTs, 3MICHTTHRRERE TS,

1. Sbis

EF, PR 6 EEICE T Ao AT RS HTEE (Accelerator mass spectromwiry:AMS) 12X %
TR RIS OV TALE S B, AMS id, BHTER SE 72 A 4 L L T2 ol 2 i,
AT EMEETH S [P 1999], MEHE, MERD S B E N BHEH )y L Riko 2 5
THd.
BUE (LN iR, si0R e LT, [Ete ety by BT Eic & O R R
HRBTAE- T TOER UTFOFAMER TR T,

(1) AAA LAY (B - 7 LAY « BB EB TS,

(2) HC 1z & O REHCFRE TR R LT 5,

(3) NaOH iz & b EEHINES 7 L A1 ) TGS 2 iR L T 5.

(4) HC 12 & D 7l ) BIEC b L Fe B S M TR T 1R 259 B,

(5) #ifk (C—Co2) &Ik,

(6) BEA A a—LBICANS, 1gOREERM (1) L (MiEWERET28) ZEL/SA
I— A AN EREMZEC LTHE &5, £01% 500°C (30 77 )8507C (2 U5l TM#HT D,

(7) Bl (C02—-C02) #BTHS. MRRELEERR+TH / —LORIEEERAL, HES
A V12T COR ZHT 5.

(8)BIL(CO2>CITFT7A P BBETHES WET A T/ 2—ILAHCHBL 72 CO2 Li%-
KEERALHLWS, BOHs /A 2—ILARIEROHE 650°CT 10 ML T 2,
(MBSO 757 74 b« BEHREREENE 1mDfUC T LALT, 277 LNgERo 1

A BICEA L. WET 5. MEIEBErhuEs ST R QR 1 21 .

(9) BARHIMBH. EBTRAIIL (XL - R, 2228 b AMS | NEC # 1.5SDH) 2L
T L. 507 14C IIC DUV TR IR OFIEZ BT - fefh, 14CHEK K
ERERMLE, MEHON, WET— %3, Z60LBHTHS,

B RONEEM kbR M LIBBY o k)Y 5,568 &M Lz, Bl 1950
R E LIEL (BP) TH . HERERHEMA (One Sigma) ICHYS T 2EKTH 5. G, BP
& i before present OB & 115745, before physics DMiMIE L & ShhTwd Uk 1999) (AR
2000). Sk LTHREXNS CLIFORNE., FRUOEEETSHS (A 2000, FAMlToR
HLEMANEEREL S, B (L1 0) THHRE, okl Mzl E@RbELEZLEE, B
AEMHMIC AR 683%THA T LA2EKT D [k 2001).

BEERE A RE (B 2 One Sigma i< #14) 1221 T 12, RADIOCARBON CALIBRATION
PROGRAM CALIB REV4.4 (Copyright 1986-2002 M Stuiver and P] Reimer) £flty, Wihdite
JEER OGBS B4 B ERAEl A VS B2 5 2 THRE
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JEEAERIE AR A L 1L 14C HAHEIC L BRI SR L ORI T— 2 2RIV THRE W EUETH 5 0
20000, 14C FRMEETE, KOO A GRIES MBI FIChic» TEL LT &
DUHRO—D L > TOBA, BORHERAEMIEIE A 2 HERDOMTLEBL TS T EHH
WLTWA [REE2000), &-T, 4CHERMIZDVLTIE, 54 (0BP=AD1950) % WSz 548
FTIRSERANERT LT EAFARETH S (hF 1999 « 20011, Toizth, BEIEMUCEVERER
$H&S LT HMEIE, WEOMBHERBEERREOLEAEEN TR D AC FaHER e
OIS T — 2 2B 22805 5 (AREE 2000), ABIETHEM L TV5 Stulver et al (2005)
ORFERIEIE, BT L ERTAH =T VIR I DV T MR R R Rl &k 54>
0 kU7 L 230Th/234U 4E RO SIS I IEHER I ORI BRI O TR Eh L0 THES,
[AE 2000 (v 20010,

2. hEE

AR RO S BERIE K6 12, IFPRIEERIELTICRLE,

£ 6T L = E R 2, Azt o SRR NOMIEEB T R HEOZ L TH S,
BRI ORIEL i, WEIC K-> T2 § 13CPDB % 13CPDB fifl =-25%c LT 2T &
Zfid [hH 20010,

R &, ERP O R 140 IS DO TIR KA O Z N ORI P A 5 Al fiE
L, FOREPRB TS > TEMICL > TRE -0, FUBRKRTEEMIC X > TRE-D
FTHHEQUCDWTHENS, 726 13C 1. 13C/12C (k{1 PDB (Bl AL L B4 Pl
OHEM AT T FH Peedee BRI <L L :Belemnite> ) OLTEHELLEMTHS (KK
2000].

RTISRLIMHRILE, | o OWIHAICEHET 5 IBFE(CRIEROMN S LE 2 RTHHRTHZ, O
BT S - TEHEN, ZOBIMARENE L HERA SN LT 5T L TE 5. hh, BHE

27 mEHERORERNMERE-R (1)

AT s13C | mmEs CodeNo.
ET8E BB EHEOH il = = T &
T |miR ] - @0 L0 |47 £ 089 150 £ 30 [IAAI538
7 |imauna ERE || ECE N ERE R s

1) SEMOMENCI. Libby D4R 5568 F & M.
2) BPE@E. 150 FEBRL LTRAFHTHLLERT,
3 2L . WERE o (NERO (8% A SR S FERMICRNL LW

#8 MEHEREANEESSUEEREDRR()

MEEHS | W ) ERIEESE (cal) Ll Code No.
1 1439234 [l Jan Jem - Jal Jap esz el [Be [13w 1,298 1000 | 1aAR-41538
cal [sc o2 cal B fos7 cl [Be  f202 | |ae07 0156 | IAAA-41636
2 st el e w0 - Jeal e [eas I T = 0511
cal |BC 878 - el |BC (840 el 8P [282 | |a7s0 0333

1) FHIIC IS, RADNOCARBON CALIBRATION PROGRAM CALIB REVA.4 (Copyright 1986-2002 M Stulver and P Reimer) %481
A MR R LEABSHOBEEAL TV S,
3 ELRMR, BEME 0 (MERG%SASER EERABICANLLE.
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BEEFEUIZ AV 5TV S Cal . calibrated % Kk L Cu % UREE 2000], BEERAEFUMIC DU,
WO IED O BEE R AD, BC THRENBHELIE (historical dates) LHITH S LicH
BY aemhaanTys Ul 1999).

WEES 1, 57 MAKICBOTHRINE NS 2 Ofid 5 1 UibeH &l Lz o T
H5, ADB01 ~ 652 Bt ¥ — Y HvRE s, BOUEE 2 @lo b5, HIGImo#hs
WEFaT Lh s, HEMOERBILESRIIBRTHS.

WHES 20, 32 MEKICBOTHIILERAR S OR TR THERIM TS S, MohHilio
E—%if, BCO40~ 894 TH5, #%ikdk 5 ORFMEINESHIHRIETH LAY, W LS5 4L
WS A S R To LA A S EAT S, IO, RS- T L
s,

Ak, ChECIEGMFCHEENEBLAPHRRO 55, SEOENRIE &MY 5 RhiEsRic

DT, UTFOK I BRFHFRF5hE, BELLTRTFEEDET B, T TI0RLEBERIEFR
s, FHCHO RIS, 2 o lCHIYT BERINTHS.
PR EAT A~ MSZBSAERRMALLAD (51 (20017 IS K AU T, RSO AU C14 SEAHEAT
3000 ~ 2400 yrs BP ZRT L Eh5, BMEMIEE BT S TWELERELST 5 HIGH TR,
FemUUL AP TN BB O VR AT T 2570 £ 40 yrs BP (A HUsisR R D No.7.V RN RS .
RIS CHUBOD AR ~ G T 2530 & 20 yrs BP (B Ml O No.16, 5 14 f). BEPCHE IV X~
FHfET 2690 + 35 yrs BP (CHUSHE 2 kL2 51X, 55 15 K), 2790 + 30 yrs BP (D Huiaifi 0
No.6 ML, 35 17 i) Rl S Hh TS (L « I 1991,

A, MUCEENO C14 EIUETE, MISHERNT 98-1 M#HIXOH 54 B LS 51EA)| LE
LB L &R Ic L LB 3550 + 50 yrs BP. W4T UAIIT cal BC1945 ~ 1865 & cal
BC1835 ~ 1780 L\ 5 MMM EE TN TS [H12003) [ - H L 2003],

FEAE, (TR R I IS & 2 WA TSR & 7 RAR AT IR B C1 4 IR T, ORI
s/ FBBFT. 2550 + 40, 2510 % 40 yrs BP (BB, I 4E8E 041U cal BCBOO ~ 410 1),
ZEA L Ll LR AL AR (B - 354 - 9306 . 1998) T2 EEh SRR ikGERME T,
2540 £ 40, 2520 = 40 yrs BP (ELB, WE4EHEIE S FUH cal BCBOO ~ 410 #F). 2540 % 40 yrs BP
CHRZEREFRATIO T 01 FRS | I EFHLE AE (U cal BCBS0 ~ 520 fF). 2450 + 40 yrs BP (FRERH i

1M ~$ 8% | IEFRZIE (R0 ccal BCT60 ~ 400 fF). KIUMFHCKRTTREGHER T, $CIHLmIAY)
i) L4370 5 2940 £ 40 yrs BP (BELE#LESE(CH ccal BC1280 ~ 1000 4E) @ C14 E(LHAE SN T
Vg (RS R Mt 2004)  (ES RSB RGE A 2004]) (46K - S5+ 2004].

Trds, B fCHEBILLN O IS DV TR, SEAIEAY 13,000 ~ 9800 yrs BP. AT 9800 ~
6300 yrs BP, {125 4800 ~ 4050 yrs BP, #%I14% 4050 ~ 3000 yrs BP ORRHCITE B L4 5 4
BRAREITVS (#02001).

FREBSARIN PR EINORGER R T, ARUHRTHO/NEGEERC B0 TREN - 8 SFREIFK
WIS [ B L3R S UMD SIRIE hizitEl o C14 F1UIHAS 2300 ~ 2600 ERTHICH T 25
LEhd (4 20010,

KRR = A RO - M7 B C I, SERHCNIME] (1 8D ookimgs CF 14-2 i)

ORI PR THL ORI (R0 205 MRt & D BRI E RA N 5 2520 + 40 yrs
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BP OE(REA ST G (HOERRIEREZRT - 4 2002) . & NS HRERHCHTINO LA IE S S0
FOMEREERIL, cal BCS0O ~ 400 ik L 5> T35,

[ S R NN U k2 P C M 2 7 LB AR LD C1 4 SRR T, A5 ILMRMINIA
BTRE-FHERRRC 3510 T, FRERFRIT (1850 T 2460 £ 40, 2470 + 30 yrs BP. OBEWEEEIRE <
cal BCT60 ~ 400 4% OIERMAMEENTWD (EEESRAZMMN 2004) [E7HERREMA
AR 2004) (50K - S 2004),

KRBORFHROARR T A AR T i, SRR CEIM (1 HX) TiE 2440 £ 40 yrs BP UBHFHGES (R :
cal BCT60 ~ 560 4F) DL ENTVS UhHIEA 2004,

PRSI PR RERIOMERSR TR, 108y - B FEBFONENHR RO B T 5 % 8
11-1 Wi CHEE S NI OHA 1890 £ 50 yrs BP (M 254 FRHD), 2070 = 50 yrs BP (254 (i
#i). 1870 + 50 yrs BP (H 452 ki 76). 1950 + 50 yrs BP (4 452 bi 169). WUKTFAT 1810 + 40
yrs BP avd (ERFERIZET - Ftd 2002). Sh56o C14 FELHOIIEREFR#L, cal BCBO ~
240 NI TH B, [E7HEL FUGE RPN & 5 W7 T9RMEE N LR AL o C14 fEKE T
(&, A ERUTEUARRTY FEGABRC BT, RN (VEEEY) T 1910 £ 40 yrs BP, AR
M (VB T 1950 = 40, 1960 = 40 yrs BP yrs BP OEEAHE S ATV ([H SRR
s ke 2004) (ENEREE B2 M08 2004) (HRK « S 2004). KBS AR AR E
TS, FERFCEN (VB T 2000 + 40, 1960 + 40 yrs BP (MAEHEEE(CAE cal BCAO ~
ADI30 fENTH) . BRAENSICEIA (V~VIHED) T 1950 £ 40, 1990 + 40, 1975 + 40 yrs BP (i
SEREAEFUI cal BCAO ~ AD130 fE#1#%) OMERBAMEE TS Uhbhidd 2004), £ 8
TR AR (RS %\ E B o R RO C14 ERME TR, AE PR IXT
19450 + 25 yrs BP (BEERGIEAE (U <1 0 >cal ADSO ~ ADSD ) OFERMAHEN TS (k.
Ak 2004,

PRI RN~ S BRI R (R A ~ I DR I & RO MR T,
iy - WSRO PO (G 10-2 ifi # 20 Mt 2) D SEMERTAMS G, 1830 + 50 yrs
BP, IERIESEIUINT cal AD75 ~ 330 OFERMAMRSNTWVS [HEERFEERIZRR - 4 2002]. R
JEHRF T, AR~ A 0N o (M 819) OFIMASC14 F(UHT 1790 £ 40
yrs BP, MSEREESE(RIAT cal AD220 ~ 260 fEL B TN TWA [H 1 2003 « it + H L4 2003).

2 R R AN b &k B B T 7 LR R IE O C14 SFIRMBE Tt SERHREER
W~ @it (ERRE) T 1880 £ 40, 1810 + 40 yrs BP, HHBHRAIN (R0 ©
1815 £ 35, 1830 = 30 yrs BP OFE{UIANRE TN TV D (E R B RAFMIE 2004) [[Hi7EESE
I I E 2004) (#RC - FHE 2004],

R HUARE LA S C L, AT (45810 € 1790 £ 40 yrs BP (LIS :
cal AD130 ~ 380 Eiili%) OERMAMETNTIOS Uiz 2004). B/IRERE LGRS T
OLEAHRBHEMO Cl14 ERRE TR, HEE 1T 1879 £ 22 yrs BP (BERIEER N cal ADT5
~ 221 1) OEREHHEEThTWS CREF#ilEh 2004].

EHIR OB T (R S8 FMRE, AT PR Lo LR C14 RO S B
WLEEZ RO OB T, B 1 AT 1851 £ 21 yrs BP (EREIE 1L «cal ADBY ~
AD238 {F i H#IF), 1820 + 25 yrsBP, 1780 + 25 yrs BP (BFHGEE(L <1 0 >cal AD210
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~ AD260 i ¥ : 1 FRBE), BN 1 ¥ T 1862 £ 27 yrs BP UM ERLIEE (LA cal ADSO ~
AD240 4 ; AL #7124 T 1767 £ 20 yrs BPL 1778 £ 22 yrs BPUBHERGE E 1 -
cal AD140 ~ AD340 i : /A E 78, 1670 =25 yrs BP (EEHEEFELH <1 o >cal AD380
~ AD415 4 S HMER) OERIAESATLS UREFBIEA 2003] TREFHIED 2004] (i - #
15 2004),

Fie, FREGECE. IERRICIHTES L8 A SN BTSRRI MH SEI8 I (H

W) A ADIGY E, KB FELEEAM SD1 108 MHHY (RS H Fmm) A%AD247
ERFT L ENS (i 20010,
SRR HUERLIEHC BU TR, RAFE —SER0RE 5 BRI DU TOERIGER
FIERHC i, A AR OEUETE, KBRSl o TG232 5 BERH -
1A C 1630 = 80 yrs BP, 1660 + 80 yrs BP, 1620 + 80 yrs BP, TG231 3 RERApait LIX
fEMT 1620 £80 yrsBP, 1540 = 80 yrs BP OE(CEAHIENTVS DI 1995),

Fhe, KBUFINTNE 4 HEERE ON231 REFISTH BYEH Tk, 1540 £ 80 yrs BP, 1560 £ 80
yrs BP OEUEA MG T TV S IR0 1994], AR RTTERGERS SD6030 RFEEI A
BEOERICH ADA12 AR L, JU0E TKT3 IBRE LS LML EEMTE s L hs a1 X
(AR 2003] O-LEMHASBHERIO CL4 FRBLE T3, WAMHRAECBIERRCEHEH, 1631 =
21 yrs BP (BERLERE(CH cal AD3BT ~ AD526 1 : A\ E 7llIf) OFECEARENTIOS REF#
(A 2004), ABRFSITRGE RN IR BT R TKSO 5% CRRFRFIBELS 19821 V-2 ~IV+
3 EIRE) BN EEEH Tid, 1190 £ 20 yrs BP. 1200+ 15 yrs BP, 1220 £ 30 yrs BP®
EREDREE ATV S (LM 1987), (EAETR W)

FEHT HGHERAREARIE (AMS) Zifr (2)

1. o7k

TR LT SEIEIC 35 T 0 o T O D RGN . &K S LiASs: (B 12o®1-2-3.
HMI0KI1 - 3) D5MOVTTHS. Ak, MMLHNETHS. Gk, FEIX, FLMO
—BELT, BHAErEREE TR T,
HEAEEES  BIRRLE B ORI TALD (KD - KEH (REMID « HeH (s o 3
WmOWEFWR 2R L, HL - yaF—)b Jekias—i, 7IETILNR FUe) 2, ER
KOBEH) CHAL, 71— bEHHLE, FELET L5 M, EMBRMBICHE - @
BBt

2. orhTRSR

PR RREERS IO 5 5 LRI 2 8 (2. MHERIESE (W& 29 1R Lz,
EEEOMFER 7 120 B |IEFNMRSCHEM, AD212-260 DEAAA, &5 L& BRI TR
TN, SO, B LILBTICRR ARV 2 T THY . Tl SAIGE ERE R
15, AHORAIERARSENT £ 5, I LI SR eke £ %15 LT Lol
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REAED BB, WIIMICIZ, BHTH>TEFERTIRARL,

5129 1% 1 A8 L Ucilliilid, RIS A T 5 A T 34 TH S, HIFRAImE, P
i & B OIRMAE SN B TH D, KR TPHTETOBANEATVIELDEEZ 5N S,
$120 K 1, IO & UTERHRI RG2S, SRR R R & 1
HUUIOBME RS LA S, ERBORMKIBEL LTS 52 LANTETSHS.

B 120 K2 3 FEROH & LTHE T 5 AR CH S, HENHAlIZ ADA61 ~ADS33THD
S EN S 6 RIS (O 5h5, USRI, R~ S i L
i 33 TH O, YU LR L OERBUZAERIZ 2L,

W20 31, MULEE 336 ELEHORIRTH S, Mo/ Biiid, AD5S8~AD128
THYH, 129K 2 LOMCRD B2, BHEOQFEITE, FERGRNA S IR AIEI fiE—S
B ENBINTHD. REMOMRENEL D & RIFRIITH D0, HiR 33 AN HIHCHITORR S KA
BE LT BT &, E G 33 O LEWICIE I CFORML SEN T BT LEEET S L,
A LEAMOERBLL R 5L OTIREV,

H 1300 L IEFRO KU ARM TS . 1 5N 8ild AD411 ~AD442,AD.482 ~ AD530
IIHFNROE—2 b 6NE, KEMRT, 5k~ 6 I EOBME EATRNESS, &

#9 BEEmREARNERE—R (2)

WEEHR s13¢ MRS Codeno,
Ll HEE Ll
B %) B
1283 N 7a+0 1920 £ 40 2561 £ 086 1930 £ 30 1AAR-4T713
1291 FETHREE I 1610 4 30 2413 £079 1600 £ 30 I1AAA-41714
1282 L LE VL 1570 £ 40 2698 + 081 1600 £ 30 1AAR41715
1281 B 2FSRTHHVER 1790 £ 40 3401 £073 1940 £ 40 IAAA-41716
1293 AN i | 1700 + 40 3081 + 071 1800 £ 30 1AAA-41717
£10 HAEEREERREESLIUBEREOER
wass |  mEswen) | WERES (ol [t | codeno,
[l [0 [ | [ea [0 [ e [ 196 | [1914 [0031 [KAA4I7T3
123 R I N I I O I o
|m| AD 411 I(i D 442 [ca [BF [1539 |50 0398 [AAAAITIE
12041 61243 [l |AD |45 | [ [AD @8 |l [P [1S00  [1#2 [orse
ol [A0 [ | [0 [A0 [530 [l [aP |1 | [1420 [oA0e
N I N N O 97 [0073 [PARATTTS
L e I L N O I I N O O A O
R EHENECE EN E NN ED [T [o0es [AAA#1716
[ [ [ | J@ (@ [z J& [ v | |8 [oaos
1281 1786 & 36 jcal AD 212 cal AD 260 cal BF 1738 1690  |0479
[car E I O T O O )
fcat I EE N ENEN N S5
Jeal 51 [ | [ [@ i [ [TeEs - [ 0210 [WARaTIT
1293 1704 £ 35 [l [AD [29¢ |- [ew [AD |296  [cal 8P [1656 1654 [o018
T O O O O O L O
T) BTl %, RADIOCARBON CALIBRATION PROGRAM CALIB REVAA (Copyright 19862002 M Stuiver and P Reimer) BRI

DHMCHBICRLEASSIOMERALTL S,
NN LTEER. BERE (MRG0 8%FABRE SRABICONLLEN
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(I~ B B L oG 30 2 SO TH b FIUBIEEET 5,
5 130 [¥ 3 4, ik 33 A0 S UL Lz kARG TH 5, BIETIXAD323 ~ AD394 (¥l K —
bhRENT. (BAR 1/ &)

HOH FEHERGREIIE (AMS) 2t (3)

1. itk

T 1B NS BT o f, HEHERSERIIE (AMS) SHRC20T, PLFISTRT,

M AR OWHE K CHUT— 23R 100 LB THH, WMEHIINRHE . g IRt GiLA .
SR, 3284 b AMS : NEC M 1.55DH) £Vl LTz, #3507 14C MOV T. [k
SREROEERS S i, 140 B8 MERERINL 2.

2. SHTRH
EERHEOMARR SOOMETE, &iF 13 AOMKHOS 5, 10 UCDVTHIEHS CLNTE
= (K118,

AR 1 UL ) BRI (-1 () il O L L | oMl py SEElL 2 RIEMIC DT T
FRERSR TS S, BlioY—213 AD1730 ~ 1810 ILaiE fife, TOMMIE, 8Ll iken
{E%E % FUf, BT 297UHE 3 Loty S8 S hi- R Th 5, BRSSOl -l
IFZL L, MO REETH - iz, BhEEBC o, B EHOMBTHL T LA
asEnk,

WE 2 ~6 k. @1 EEEK (13K OB5BcEEhTOMmlks KUBIEMTH S, B5H
&, EPOERED RO, &0 ERIERS bIcilEE BT Aoz #55. BC3030
~ 1970 EFTOWEEGLHC LA TER B, BUEFTINICHY T 2ERETHD L EABND,

HE 8, 2 MAERICBL TR L il 31 KO L Uik RS c oW TiiER B TR oz,
B3, AD120 ~ 240 ETOMIEMDC LAVTESL, B2 @WERK TR, MU O & 4l
IR~ IO TR A i T 2N R E W TV B, HERS 31 OILFHERIENIE R T C &
SH, WMONREEREHED, @5 MR AEORMNTSH S,

E 9, 2 WK BRI L b itk TR E Wi TH S, RT3 AD.1360 ~
1390 ¥, Covkilifitk, HLEMOERBINS, 13~ 14 BRICEHFEhiz LHfERENTED.
e SRS,

HUE 101 2 RIS O TR LR SR~ i T & A S N SR TR E DT
HH. W2 WEEOBBICESOTRIL L 7oK LICBOTRINLESOTSH D, RO LRIHH
LLTORNAEAENLEYTHS (5545050 50 MBI,

MEORR, AD.940 ~ 1020 DRMATD T LA TE, bk, H2EAKTR. ILEBIcELT
KEEA (5 KN EH LA, #ilficilisid S MMARMET 2 C LA TETHERL, SOk,
SERSNHE, BORN 2% A5 LT, BiEAIEETSHS.

AR 13 0,5 1 BETERC (1-2 B 12850 TR L 7 (LRI ITIC DV T S » il TH 5.
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£ BEERRSFARERE—R (3)

prm

TN, AEHE S RO LN R TIN

WEWE | HHARRA - RWE Wi —% (=] W
i i i raanaks Paleotabo:
1 lissimse e Py - WK NEC W2 2115 - AMS -
e m “uw ABILT b4 N R 12N e
eeomm : £ () :
S O [ R R faleoL.
2 ;,’,ﬁ:ﬂ;;f’ i:.m 1. - 7inY - B e R i g
. sl S 12N, KO F b 077 L N 12N 550H
fmoim : £ (4 ) .
ey . i R Paleotabo :
a [SEEMESGES ENOULTRINBITE Wi MEC 0214 b AMS -
! vl RN, KRS b7 N 12N s50H
hemamm - s (05 )
s edery omuanne aleotabo
o [AEERETTRY BATRR MAAROTR e iy e NECHT 107+ AMS -
o m 12N, ARRHLF b L TN 12N 550
b : vt .
5 [oEmmervay  Eomk: wnwneoss  [IEERARE [loute oy
ks bW bew © wet < Tibla') - RS ECR T 15 b AMS
e m SN TN, KBS b L N 12N | 5S0H
oraomm : &4 () ; .
laEmmeryay  pHons BAuAmaEs R [ieotabos
& bmerw b wet pe- Fin - kS EC 115 b AMS -
e @ SN ON, L U LOIN 1IN | 5504
fmamm : v s F
H > pE Ea RS Paleotabo :
i B e S NEC =157 b AMS «
! S 1N, B b9 s N 12N
e m
o fomam o 2t (rna) e
(e [ o ot B 7l - B INEC R 2r% b At +
3 B TN KIRIET B U L N1 2N [1-5s0H
i m
B =) Y Paleotabo
b v o] - 7L - WS INEC B2/ 1 40 b AMS -
(13011) (28 A © wet %
Fepghs S 12N, LT b 09 L N 12N 55DH
chaiern i) AL Palcotabo
zmEE fmon : Bnen 0
v K o f e il MR MEC =167 b AN+
e o uhu:v thmrw-m TN SR 12N 1 550H
by ma it o mwann Paleotabo
n i 5 " E - Py - RS JNEC B> 47 | AMS +
(TR ) sy A2V, KA B U DL TN A 12N 1.550H
[ smms e it Y Esaaans Fateotatio
172 [wsw hiewe - wee B 7L - MRS NEC B0 221 1% b AMS
(ETERELN) b s m AN, ARG UL N 12N | 5504
b ol pamuaany Paleotabo
B by Fmmmines ke * ary - Pivny - kS N;[S;:I/H’JV-AMS-




®12 BAtERSAREES S UEFREOSR (3)

—— e g R R CRE LR S HIE BERERER
(4e) (yBP £ 1 0] 1 o RS 2 o MEHRE WP t1o)
1660AD(15.2% ) 1690AD 1660AD{19.4% )1690AD
1 2677 £025 185420 1Z30AD(38.2% 11810AD 1730ADIS5.7% N1BI0AD 8522
1930ADY14.8% )1 %60AD 1920AD[20.3% }1960AD
22008C(21% 121706
2 3063+ 022 695 + 30 2140Ci68.2% 120208C : W‘ ° 3684 £ 28
21S0BCIO33% 119708C
1 1! 24108C(1.4% )23808C
3 3561023 3800 £ 35 3801 £33
2170BC(6:3% 21508C 2350RC(940% 121308C
2630BC(415% 125608C 2B40C(5.0% 28106C
4 25594023 055£25 4051£27
2540BC(24.4% 24508 26708C190.4% 124506C
28508C(19.8% )26108C
2870RCI24.9% 12800AC
5 27332028 anzs 2750BC(8.0% 127208C ] ansEs
ZI60AC{705% J2570BC
200BC(40.3% 1260
i 29
6 2620 % 0.26 4350 25 e e ‘J03I0BCIO54% 12900RC 438E 26
20608BC(3A 8% )2900BC
7 2695023 51700 £ 930 51699 + 933
4 2440 %023 1845 £ 25 ! ORDLER 11000 1847 % 23
1285 TBSAD(ZIE%)215AD 120ADIB9E% DAGAD
9 1285AD(32.4% )1 305AD 1280ADI468% 1 3204D
fseri 2684 011 660 % 20 il : AT 60+ 18
il B90AI 90AD.
/95002 1080 + 20 LN PAND i FAR o 1078 £ 19
(13610} 71.0% 1O0A ADUQ6% 1O20A
n N3£015 40940 £330 499412328
12 435011 49940 + 330 49941 £ 128
1650ADI25.0% ) 1670AD 1640AD(35.9% J1680AD
1 TIME015 N5120 17B0AD(37.4% )1800AD 1760AD(448% )| 004D ne+ 9
1940AD(58% )1960AD. 1930ADI14.7% 1960AD




SRR 3 OMMIC H 15 Bl LI Y 2120, BIEEATHE, WM EDNEBTSES.
WHEORIL, 18 MO REhEC bh D, BAUEE L EAHEA DO L0 B E his
irds, F1LICiE, O HIRAROEIEC W SBARNALL (6 130) &, LA RO

ERBTE-T 14C4ER, 14CERBIERICIIE LT EEH, SERIECfuERIERLT

Wde ISERIEICAVIEEREIE, SRl B & Wi C OERIAE MW T FERIES

HBTh5i, L.

i, YR HIAERS Z EWTE oA T - 1121, BN L BRI TS -
foteth 1ACHEROB L LI, S 1L - 121220 T, MDDy 2 ¥ 59 Y FIZHVTY
% 1AEA C-1 BB GRIZAY 1 49941 + 328 BP) kb bttt BEETIORT &, R
PLD-6071 : 59776 + 1758 BP, PLD-6072 : 60671 + 1952 BP TH %, (REVEA /)

B0 EEEREES T (1)

1. 5rhir5ik

SEIOMFCE, HHIFUr HEHIZVE2 FTORMERTUSFI 0 . AR KU L
L. SheOmFHc LT, Bl A B o,

AEHE, R, IR A, P, o, SR ST R~SERICETE T S
RS- LIRS 36 iTHD. HHIRRRE LBICR 12108 L,

MBUE, PLFOMEC K DifEhz, £F, SAMMEBIHEL, W - EmS 2N L TANER
W U7. KRR, $IOHERAGCARD (BT - fEH (BRI - R0 RN O 3 Bifio
BEFWNEFML T, RN OB EBR RIS OUVTIE, 3 BiiANT U BI85 FHRYI 2 IR
L,

Ui, Ak sas—N Guksas—il, 7ZE7ITLEER, FUEY Y, ERKOREHR) T
HAL, 7= pEERLE, (FRLET LSS ML, EMEAS TAM ORI FEEREL .,
TOWEASHMZRE L, A, WEOHL L 52 B FTOAHEROR TV TE, B
Hit » {75 1982), (Wheeler (24 1998], (Richter [&/ 2006) ZH¥E Uiz

Fie BREOAMBBOMMORRICOLTIEE, (1991, (1l 1995,1996,1997,1998,1999)
UL TEGE ABRH S TRTTOH AEAH BN T — S X—2BBEIC L,

2. atkiR

AL, FHIERE 6 MM (% VMBI - £ - AF - avveE - vSF - B SFH),
IEYER 6 FIM (a2t Zdilga+Sii- aF BT hH Al LY -y S h LT -
NnYFY) EARR2rdRCEE STz, BUF, SHiNoReaiiis 2idd.
TVREMERER (Pinussubgen. Diploxylon) Wi #i/imfERE, GOiTT & EeiRigE TR
ENB, FHETO TN SBEHEAOBITIEDPET, BRMEORIREY, TrECiREmee sl
WENSH, HEHHIRNZGGHTT, THIR. T4y Y LR X D RN ok PR TR E NS, o
YL BN 2 5. MO IGE T RIS B SRR RS S h 5. HOHHERIZ IS, 1~ 10
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QAR TH 5.

IR (Abies) VB WA MHEEIGETOH THIKE NS, (GHEO TS MM OB
(R T, B ORIEEL, R OA TR EN S, THIRE RIS . Bt
BRARORSEA RSB ENS, FERLIZ AT 1 53900 | ~ 4 HEMA S, RHREIE YY), 1 ~20
HifasTH 5,

ZF (Cryptomeria japonica (L.f)D.Don) RFRAFXME /) RIERIE OG0T & SRR CRMtEh
%o BGEEORHEH SMHEAOBITIZPPRAT, BHIBORI R . BRI @
SNSRI FROL TREX NS, FHRLEAFRT, | U 2~ 4 WERA S,
AR N, | ~ 158l TH S,

a7+ (Sciadopitys verticillata (Thunb.) Sieb. et Zucc.) AP YIFRITFIHE  #7mHIEE
FIGHETOHTHMKE NS, FGHTTO R SEEMEAOBITIZE DT, BHBORIEEC. M8
BRI BHIRIO S TR E NS, SPFRLIERINE 25, MOHHENTIN, | ~ 5 HIlEH TH 5,
/% (Chamaecyparis obtusa (Sieb. et Zucc)Endicher) b /FHE/F® /7 mHIEL 05T -
BRI TR E NS, (OETTO RHEL SHHBAOBITRRYH~0Pa T, REBORIEEY,
BRI SR SBALEICI2BE NS, KRR OA TR E NS, SR /0~
ERIC, LIRS L ~3ATHS, FORIERENTL. | ~ 15 HlusTH 5.

/%% (Cupressaceae) iy MAIERIT CHTE L BEGHIR TR E W5, BGETEO WMDY SMH
DTGP ~PRAT, BHSBORIIE . BITHRsH GEc s B ha . KOREE
HlOHTHMENS, FHELIGESE B TE R, FOHENEYL 1 ~ 1088 THS.
O+5WI+S5EMIF S8 (Quercus subgen. Lepidobalanus sect. Prinus) 7 #+#  SHLH T, 4L
BRI 129, AL CRRIC T RE R U 05 M LD S ARRICRT 5, NI HELEA L.
WEALIE AR RS B, eGSR, L), 120 MR O L O L G BRI 15 5.
QAFSET7HHVER (Quercus subgen. Cyclobalanopsis) 77 FHLM T, 58U~
<o RIS TIEHIME, T HREDTIICRIIT B, BT EGLEA L, WL EKcEn T 5,
IS ETE, AL 1~ 15 RO L O L MEHHERE B 5.

1,7 /% (Aphananthe aspera (Thunb.) Planchon) = L®L%Z./¥&

BELH T, BTG AR S PP, N E foid 2 ~ 3 VRS IS S L e Y B, T
HMELAHL, B ERCAN YT 5, BOHMIRE R, | ~ SRl | ~ 20 MR THS. &
HEE IR B LU 2= FILKTHS,

HOSR (Prunus) /A58 HELHC, TRESHZNE, BT ClE Mok HIPTIE, HWiikiz 28
WASE L, BB > TR S B S 2, T HEEH L, SLIELHIRC
BRI, EECIE SHARSAED 5 NS, MOHHIEHERE, | ~ 3 M. | ~ 30 MR THS.
HITR (Acer) HIFH MILH T, FRUIMC, BT Mill- 2 HPDE, MsiU 230
B LTRAEL., Bebilimb - THREHKE &5, RGeS L, Bl ~ % HikC
AR, NRNCIESEANISARES SN D, HOGHIEREEE, |~ 4 HIfowd. 1~ 40 HifRes, HIRaRRo
JEE AL S 2 RO AR RIS BT TR SR 2,

U F1 (kalopanax pictus (Thunb.) Nakai) “23FRUAUFUR FHLHT, LBME 1~ 25,
LA TR TR 2 Lo B, MUK B LT - BLAMICEERAS 5 Wi an L,
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SERRAIC Y o THRENME U5, MG L, LSRRI B 5. s
RRG S~ 1~ 5 R, 1 ~ 30 HIRER T H 5. EE Y — I FLIRBRUMRIKTSH S,
1 3H2rEH ( subfam. Bambusoideae) HiiT HA A ARIBEOPTHTES 2 AFFILLEE
A HEN D, BHHIRELED Sz,

3. AHTHSRORS

BRI o L 2 RS, W, A O, op i PR R
M~ AE T 5. THEHURIATE. MR EHF RO 2 shiB D . TN I v=E,
HFRLRBY e/ RIS Nz, WEN G ARBASETT TR WL . TR TlbkC f@h i
MEEATT 5, RBEFNTE, RHCERAO T o/ AT BN E L A Bz vz, AHFRIRIC
DOTRANTHAA, FEORRDE, Mrd kb /FRHENET LabEEhs, /340
HFEOMBBHICRIA N AEIE, P9 RO HIRH SO R R % o iR~ 1
EHFRWEE L ThAHFRREORMA S 2. i, N CRIATE. WYl (20 1) OmEm
WHo, BB AR, Ea. S, MM R PR mERICHR SR Th s E S ki
TWa,

—7i, MTARRRASANTHZA, W& hi 2y S ABRINT ChE TREE Az
T RER RN S BB EIRC T TEERMENTE D SEOREZD-FIEVAD,

Al KEFFATIE. SRR & TIPSR A TRRIC R S hicad v=0t, &1
W LRI AR D s BN B 5. 3 v REERNEOBARTSH D, KRR X O ¥Ekh
Rhit) L ol fetb e imm 5,

AT, BRRBRAS 5 ML EARAY 1 iS5, RIARSIE, B/ FHA3 M, /4
EAFTEMHSE 1 WMTH T RIKABBOMREFNTH LM, e/ FP e/ FRICD0LTENR
FEECHEERIFI L 2C EAMBEE NS, 2 SWd, TETHEENE <. ML PHETS 205
BBt RED, B/ F - e/ FRORRRR L, 2FFROIARRS T, B Tk,
LSS aHEMEA S S, FIAAIE AT AU T H- 7z, MR vhib B2 3 v
THY, AMTETATYBLUZOTYE, THTY « YOTVOREL ST 5, WFhEHY
hoRVEFiRS, THEAECTEERTETHLC LS, BIFAOHY D ORVEBITCE
fiLTwho eiMibEEha,
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1. SHirk
SEOMATE, HELIARROEP, REAERTEEL, AR ZiconT S lEEE B
Thote, MESHLBEE, MTFOEDTHB, X1, HICHEBEORBRERLE

[#r i)
L. AF1H Taxaceae #% Torreya nucifera 3
2.%YF Pinaceae 17 6
3. AF¥F  Taxodiaceae AF  Cryptomeria japonica 535
4. /FF Cupressaceae ¥ /% Chamaecyparis obtuse 9 471
| # Wit |
1. /38 CGraminea %% Phyllostachys bambusoides 1
2. 738 Juglandaceae ZiVZiE Juglans sp. 151
3. 4175/ & Betulaceae /3 Alunus  japonica 225
4. 78 Fagaceae 9 J+ZililE Quercus (Lepidobalanus)sp. 81 /it

7 HhIfdilE Quercus  (Cyclobalanopsis) sp. 46 s
2 Y Qurecus acutissima 24 5

#1)  Castanea crenata 99

AHI A Castanopsis cuspidate 2 51
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5.=L# Ulmaceae ¥ Zelkova serrata 158

L% /% Aphananthe aspera 6 5
6. % 7# Moraceae %7 Morus australis 258
7.23598 Rosaceae +4 508 Prunus sp. 54
Y<4#%25 Prunus jamasakura 15 5
8. ALFH Aceraceae 25
9, k¥ /%8 Hippocastanaceae FF /% Aesculus turbinate 3
10.#75%F  Theaceae A7 725%  Camellia japonica 31
A% Cleyera japonic 13 54
11 JF  Ericaceae 15
A/ Vaccinium  Linn. Ly ¥4 2 Vaccinium  bracteatum 354
(MERIABLAG, POIE, AMOBIICIEZ5)
12. 854 AF Oleaceae LA ¥ Osmanthus heterophyllus 1 5%
13. %1% /F#  Ebenaceae #1% /% Diospyros kaki 2
2. hTHER

#t Torreya nucifera IR - KRR 2 & 612K < BHER T, ERRO WM S RN T
OBITHERe UM TRITMI T 29, BGHETTNEICIRIELE Y 2 ~ 3 DD L5 THY
IR 2, IROHHESE WAl BRI 5 . PRl NO L /T -5 2 ~ 6 b
DHELTVDEDEEELE, LEDETN A FABOAY EIGELE, COME, SHLiY -
VU « S ORERHTIC 51T %,
IUEL Pinus sp.  JEE - ACPERERNE & & ICR S SHERET, MERIGEL TV S, FRAOTH
MHMPICANT TOR DT TS D HERRIRI RO R & B G TR S N TV S, &
FPELIZERIT | IO EDRLNE, DEDOERL ST YR EE LTV, EIRENT (i
W TETAaV.
A¥ Cryptomeria japonica il « TSI & & 10k < FHEHT, RO PR GBI
TORBPELON SAEE OBITOERNSHD . BITIRERMEHLICS FET 5. 2EEL
HAFYTHS, COREHEAFOMEME L. AFE, AN, 1UE, Jutomiis Sui
L. MTAES TR S hic & { oRBRIChfl Eh T,
E/% Chamaecyparis obtuse iRl « /K PRI 2 & & 10 < SHAERE T, BRI Dk < SRR As
BT, BAMSHINE M B AHEIC B 5, HIFRETLATE R HIT L IFC 2RIEET A2 LB E /S0
HElsEliz.

b/ REBSLIEOAM, rHE, JUHOMSEIRC I L. B TEEDR N TSRS TH S, #
iy, WEHMFICEATRNENS,
T4 Phyllostachys bambusoides i 7 4EEIHOFHREZ R L, #ETFAAAHEE OIS AR
e PP ORATBR L T3 2 L BB LY H EREE Lz, ROTE BT 5 & M I HRT
REMEN 5 € ROMEREOHRTRE T N, SAHRMOMRE 505 T T OMRHFE I i
FILTWE, frdsfmosiTisSEnTeh, PR D EA ShiE dbhToaH
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LU ARt SEE AT ATV S, $4D5, HEEHENSC LEABEALNS,
ZILZR Juglans sp. HUBOALLGRTEA, BB S WA IC 2 ~ 3 WG LG AmIc E &
o TIIEY HINHLHM AL 7. EEOFLE N —TARRME, BERIkTEHL <, MOk 2
MEMEORENC LD, 2N I@EFEE LI, TOME, ElE - A - s - AHoOmIRR L) i
WichitELTwa,

N /¥ Alunus japonica  HUMLS B EHOH A NS HES L A NORTILAS, EIFTEC 0T DI
M ERmR LT, SO, BRI 20 ALLETHEIC 510 U, KSR B ek C et
Bttt O L, BERDEOWFET BT L bny /LR LTz, N2 /AFIT), Ty=n
Y/ FERETHARSATVAN, COHTRECETHHTETLEL,

3F+5HMR Quercus (Lepidobalanus) sp. fE#EYHCH - TR TAHLTILAY L ~ 2 FIZ LT, B
HECARIOTLAR SRR SEHLHERR L, T ORLR M- TFo—ANRSHA, il
HRRES bR T RO BRI S AN & O & WS RGO 5 2 Z il & [l Lic, SO,
#LD ArT, FIHITREL L OMBHET 5O TROBBE TORETSH S,

THHVER Quercus (Cyclobalanopsis) sp. SHTEAVE&FHCMIRZ <. RIS d 2 HUH
LB AR LT, ETFODILE YT, AMHEE TR At o & o L EHomY
MABEET AT e, PANVERERE L, COME, 20y, 1F00y, APBREE]
OB E R NSO TROBE TOMETHS.

22F¥ Qurecus acutissima KM TALTHLAYL FRIICH-> T 1 ~ 2 MIE L BUBHM BT I~)
BOACELIBIHKIC S G LRI T, BE0FLEH -TFo—AL A5h, AETHERE 1
~ 3NN ORI~ HEERTH S, M HBRERAEO LD LMENAMFET A Lvb 2 3
FEeEGELE. COHMOBHEE, FRAFETATENFETLARPL ERTVWEY, X FEEND
BERHFC IR A Ly 7 AL ONE R 5 6 5.

#') Castanea crenata KRIOAUGHTEAY, FREMHCI - T 1~ 2 Bl 5 U/ RO T A ARIC
S HEILH T MEOBLIEH TR F n— AN RSN, AMBREERI ST NIk TH D |
HAHEEE WMEIEAEET A T LS, P Y BEBEL R, 7 Vb « A - PUE - RUHOGREE
ASIREIHCA TR C S 5, FHCPEF MO 2 XIS S <. JE M L LHRMZ Zicib
hTwa.

RHAIJA Castanopsis cuspidate ALLGEHTTA, FERHCHIS T 1~ 2 M S TARIOBITA K
WICH T 2RI T, HEODTUE R — T, AT IS 0T, RO A
FHET AT LD, AXTA L LT,

Y% Zelkova serrata KYTHUVTHLAMERRICH- TWT, DTS SHIE > TR BR
SHIEHRAINC R B BUHLMC, M OBLIZN—~TH D AETOMIC R e 5. K
RIS 1~ 8 HURARIFIORBRIESUE T, HOHERO | Figd 2RI KR ORI & i Lo v+
EWBE LT, vdidam « muE « o SR < S L. Biderkic k (A
BENTWA.

L% /% Aphananthe aspera HURIOBRECALOEEILA NS B WA S 2 ~ 3 EIELT
W(Ed BIEELM T, MTWOFLIEN . AR SR 5 BHIIE ORI TS D HOTHIREE
1 ~ 4 HIfIHOMEE & L RIEAMAHET BT LS L7/ F LIBEL fe. oM, BISELAR - 1l -
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A - REROBEIRAFIC 204 L, SR d CRESBHERIC IR Z 03,

47 Morus australis  FAITALEEFLANIG 51003 2 ~ 3 MRHEERL il SRS LI
FHC i TUT, WM TS WIFLAR S - TR A TS ST ZRLM T, HODHLIGH—
TH O, DMtiTFONHICBEESATFET 5. AR EIRLT, HRHE 1~ 7 ikt
THLIEMSYI YT LERE Lz, SO, bl « A - puE - Wl - BEROW I~ IE k0
AR TN OB Witd 5.

B9 7MW Punus sp. . BORE. BUEAHUEE. FHREE ATHEEY 52D RO COBET
ElEA B BOR RIS L, TR EE R £ RIS B LM TS 5 T LR
LTz, OB N — THSICH RIS S O . AHRIREE BT S WA 5 5 sl
ETHO, MR F R L SR A TH Y9 2 5 L4 M E L RO ETO
Bhgs Lz, CTOHOWERIE. BICIRFII, IYY05, AN IZ FavIdFishEn
HehTnsd,

TIY¥SS5 Prunus jamasakura AUEZHUE 5 OISEAMES L 2 b~ oSS AY, S0 0T S
HALM T, SHEAIC IR T LA e h, BRI N - TR A R > T D . AR
MR BT TH i, MoEE ARV AT 2 ~ s Rk TH A S L b s S L
I Lz SOMIZER - Bl - PHE - SUHOmR S~ RETC 60T 5.

FF/%  Aesculus turbinate NRURIFIOFTLANHE ARNC 2 ~ 4 (RE LTI HHES S ELM
T, OB — Tl ARSI RIS EE L, R i TR RIS RS T B T b
BRFIFLIELE,

b/ G - A - IR - WO M CERLORG O O R T 5,

Y7+ Camellia japonica EFFIEHM L FiITH NS 2 ~ 4 FHERI LIz OB RIS
WALM T, P SRS - CEEAVNE {2 D | SN » TR E W LA IS e A 2 L 72,
M FILERSEEL T H O NIRRT AV D . FRIRETIR A I 1 IR o) M FE R R A
BLICREBICEET 20, ZOUBEABIEE->TVWS, LECHREITHINHRENE R EY
FunkbE L, COME, SN eeEETHLHEECRELTVS,

HhH¥+ Cleyera japonic ETFIEHIE, fERAmELEMImIC 2 M. Fhc3MENLEMEEZL
FoRELE T, MR IOM TR R A N B PR R A 0 5 . LRI TR D 1 C ELREHIRE
INCHGEL . FORHIES G BRI 1 SRR T IS | ~ 45 RIfa 2 Me Uiz, STk 1 ~ 4
RO HIE A TERREAR > Twa T e, YA F LI Lz, TOMIZMRERE, Bk,
Atk EhtB A4, B TR E LT sl v ohd,

v v R Vaccinium bracteatum fLH THITIZ ELHTHE HMTH D W0E 2 ~ 3 M
G L OIS I 56 LA R BRI O LIS RHEIRIC A L T B S B R L.
A BEALIE HE— & RPEHLOM AL EE L, T, SHERGHETT & €1 ST T ORI st i)
DEDOESHOED 6 ~ 8 HIKAKIT 90 ~ 100 MM MISET BT LB ESS v v RERIE LR,
CORHEAM - PUIE « P - £33 - RIE - PEOIERICHET 5.

EA5¥ Osmanthus heterophyllus SURIYAEERILE Cd b, IS A4 L BE A A dIkic
ALTHBT ERRMEL -, ML TR L LM OH 5 SR EE L, IR
TP TR & SO KIEO U 572 5 AT, 1 ~ 2 #II2SIT 1| ~ 15 MRIWGICET 5
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