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HRTHo-LFASN, Kr-NEFOVaMOIFMIZILHED

B4 A HEE ERENTE-. FEPL
BAHE. 9. p 1528

EHHOW)MEOEEEPDE L0 BXWEEHE
e 5 p 103-121
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A EE R OO0 BB M
(4 # 43 < T 0085 )

No. 4 #H B M WER
1 FEKS 9 3
2 Fek" 2
3 ZAFEY 10 1
4 oL o YkE 1 9
5 A& 10 1
[} ES A L 10 1
7 Faa s L 9 6
8 RS 1] 1 9
9 REEER 1 5
10 BARIERR (K 1 17
11 22 EH 10 6
12 WOHBAIVR (7B Y) 10 10
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BRHEEHH(2)
B RIEMOMFERRFRAERVE L RIEHOBIBEE
AUPEE SFERE: -4
ZLaiz
ERRRENBRSHICHAET SAXEBEPLLT Dl
BT BENSRORE, SXBATNN~RHORE,
HXHRRROERREFREIATVS. SEOSTRE
TlE BREEMS SRR L MOl SRR LR
LHEARICHMEMNRERNEERBL. FRICET L]
WEWD. £ EEHSOHELEREMEDOIHIER
EEREL. BUEHIZET MEEMB5.

1 B

BEE, HrrBcRELEREY2 AREEE - 2)
EHMEPSSEMEABEH S AMHES3I~7)TH
5.
#5. RHES 1 GHXBPHREXIRL AL IH
REICHRLTOREY RHES 2 2HXHERAL &
hOHEHOLPRMAR/LTULRLEY. KEES 328
BEBMALShIBEORE ShTRPH SRS AR
M, RHEES4BEHMAL ShIBUOMMERIS
EEEALBEY HHEEBS - 6 IMXHREMLEEND
SEOBREIACHRASS S BREAZRIEN. HEES
TIEHXHARRLE A IEESRHSIRREALBEHTS
B, REOREE. BREXERISRT.

2 GHHE

(1) A B SR

MEFHASENERSHFRAFORAERT. ANS
EICE Yo, BE MHEAREOCEEMIELIBBYDY
WS SEBEEMMT S, F£i-. AEFRIFIB0FERA
ELEERBP)THY, MBXWERE One Signa) (18
LY ELFERTHD. 8. BHFRIEE. RADIOCARBON
CALIBRATION PROGRAM CALIB REV4. 4 (Copyright
1986-2002 M Stuiver and PJ Reimer) MLy, LThoitl
LA RORABIE 1T SMEREHREALDEHEEA
THREZETL S,

(2)@mEzE

A0 (i) - HB (RAEE) - 8 (BRE) O 3 @0
BEEE SN L. REERESS L VERRTEFERRE AL
TAMBREHEL. TORRH CASERET D,

3 BR

(1) A B S

HRER1 - 21277, RHOBMESFR WEFR) .
HHEES 3 - 45%24710~24670BP, HHEB S - 6 4°
#8540~ 7750BP . LUK S 1 #%4400~4240BP . BHES
2 - 7H2940~2020BP DiEERT., BEDAMBEIZE T
HHXIBIX L MM ERREREOALMEF—Y - R
. 1982) Ik AiE, SR BN 181212800~ 105008

P. RMAIX10500~6900BP . AIN3I£6900~4500BP, K
124500~ 35008 P, #MI(£3500~27008P, BMAI£2700~
2550BP Eah TG, £, RMAM-E HFLIcL
5. MAMOKLUE L BERBOREME (197 IZHLT
b, BRBULLET-20REATV D, SEMELER
HTIE RBEEFLTHXHRRNE ShOHARS2 -
7H, FRICEATEFH, WX HRBIcHLT Iz
Y. TOHMORBOFRNEMNEZ RBMAERR L HLHE
HHTHD.

Sikid, Bl E—WESSHE LRI - RiEY
FOMEAREFMOT o LICLY, FICHETERTHNE
bhbeBEbhd.

(2)HHEEE

HARERRER 1 ISRT. RIEHIE, BAFHOHES
EEBEHIME QSRS SE@MFIH - 2+ SRT
HHLER - THH) ICEES L. BREOMRHFONH
FERET.

- B

BEANAO:S, REEREICLSUROHT2 1, W
ARHBEEEEEEL L. MIEEEEOH ATV, BiTHE
BICtHIERRBHS ALY, SHIEEROAS EEFAE
DHotABREOER REHSOFEEOER SHUAD
BEZOVWTHETE o128, BEOREICEES Y
ol
carIWMaFFERI ;I (Quercus
Lepidobalanus sect. Prinus) F+§

BHLAATRERRBIC L SR04, RAST, 1B
BE1-25, AEATRR-ESLEELI-06. KELGN
BABRKICEAT H, RIS RE, 1-20ERFOLOL
WERHEREAHD.

+ 2+ SMF hH L ER (Quercus subgen. Cyclobalanopsis)
F+H

BMAAM T, EREEPH~T<. WEETIIWAR &
HTEHARICEANT L, AEERFAEAL BALRXE
RIZEFT 5. BTHRIELE. 85, -5ERE0L0L
HERMHERE N BD,

+ 741 (Fagaceae)

BRI T, SRR THATEY, FHEL-8
RH, PHEICHEOADOEEHNR Sh, BHITIEE
FEAGZYMECLISEMACEAM EHIEAD, Nl
WiRARRICENT D, RIHEMRE0NE LR T8
1-1588Ha% .

LEOBMANAL, FFHOSL BAMTMNEEA KR
LENTH2+SEMFIEH. 7). o4/ FEOVTH
MEBZENDE, PAOEHITHAOREICEES S
T

subgen.

4 GRBEHIBEHIZOVLT
HEXHARMOERBME L LEREME. 5008
HBIZEYRERITEY, ABEASMELEY, BREO—
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ROBFUELR

[ ] 3
o] et BT % (cal) tasit| Code No.
1 4404+42 |cal BC 3088 - cal BC 3059 |cal BP 5038 - 5009| 0.213 |IAAA-40761
cal BC 3041 - cal BC 3005|cal BP 4991 - 4955| 0.244

cal BC 3001 - cal BC 2923|cal BP_4951 - 4873| 0.543
2 | 2924%40 |cal BC 1210 - cal BC 1.199|cal BP 3160 - 3,149 0.069 | IAAA40763
cal BC 1,192 - cal BC 1,176 cal BP 3,142 - 3,126| 0.109
cal BC 1,169 ~ cal BC 1.139|cal BP 3119 - 3,089| 0.186
cal BC 1,132 - cal BC 1044 |cal BP 3.082 - 2994 | 0636

3 24674 +127 | cal = — lcal BP — = — |IAAA-40764
4 24708121 | cal = — leal BP — = — | IAAA-40765
B; 853547 |cal BC 7594 - cal BC 17568 [cal BP 9544 - 9519 0593 |IAAA-40766

cal BC 7563 - cal BC 7544|cal BP 9513 - 9494| 0407
[ 7745+45 |cal BC 6637 - cal BC 06.622|cal BP 8587 - B8572| 0.123 |IAAA-40767
cal BC 6594 - cal BC 6,501 | cal BP 8544 - 8451| 0877
7 2935+35 |cal BC 1211 - cal BC 1,199]cal BP 3.161 - 3148 0.091 |IAAA-40768
cal BC 1192 - cal BC 1.139|cal BP 3,142 - 3089 0391
cal BC 1,132 - cal BC 1,107|cal BP 3082 - 3057| 0.184
cal BC 1103 - cal BC 1.067|cal BP 3053 - 3017( 0239
cal BC 1064 - cal BC 1051 [cal BP 3014 - 3001] 0095
DETHI=IE. RADIOCARBON CALIBRATION PROGRAM CALIB REVA.4 (Copyright 1986-2002 M Stuiver and
PJ Reimer) % 8

D FITERISRLIZAH DO BEEAL TS,

TELI-RE L, MERE o CRAIEMO68%A A i) £ERMITRILIHE,
FHES4SEBIEMROM A OME,

B BeH
1L AT SRTAAVER (GRS
a: R0, b #EE. c:4

— 00 (M
m—— () (b
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BERHEEHH(3)
HEGESSC £ D H R R E

HBA2M HHMEER

1. BBk Hik
MHy HEX  Am L o AL - B B
L SO EEA%  IE it BE-7hRY-ERELED, TMEW AHSi

M2 GH-19E ®E24E XE Hefedn Be-vini-Bsid, EREE AKSiR
M3 paatlce [543 XIe i H-ThI-RRSED, LRER AMSik
Mo d H-12 15 W X Bt - -BREED, LANE AMSEE
M5 G-18 154 @i XVIE Wit B-7I B, TR AWSiE

HAMSHE © IAEIE R .

2. BoERm

HMEE  CER 63 MIEMCER TE (FE) i
(EBP) (%) (sEpP) (Beta)
Kal 4620480  -27.2 458080 %% 1 eal BC335H 139158

1o :cal BU3495~3455, 3375~3325,

BC3225~3120

2 o : cal BC3615~3505, 3525~3030

M2 118004110 -26.4 11780£110 4 : cal BC11BTO 138159

L o :cal BCI1BI0~11840, 11745~11580
2 o : cal BCIZ1IG~11530

Y3 116904110 -25.1 11690110 %% : cal BC11850, 11730, 11595 139160
1o : cal BCI1876~11535
2 o : cal BCI2070~12000, 11885~11495

Nad 174104190 -24.1 17420+ 190 354, cal BCIBTTS 139161
1o : cal BCI8995~18560
2 o ; cal BCI9215~18340

1) MCHEMANES

BEHOMC/Cledn s, FHICHEE (19504A0) » 6 FENLERF LM,  CORMBILE, 6685
Bivize
2) 6 CHEE

HHOWE C/ CREMET 2 L 0ORMEEREE (1 C/1C) o Tofik#MByE (P08) DR
BELPSOFARE (%) TAT.
) MR R

6 CEED & MBORRORICHKAFE D, C/ CORFMICHERENMA L LTRELEFER,
4) BER

BEOTHREEOEMZLZ AT CAROEMERET 2 LC LV BH LEER (FF) « BE
CRERKAONAERD N COMBLRRER, ¥ TOU-ThERE " CERD LRI LD ERS NiFE
UHE &AM L. MAFOF—F ~—2 ('INCALSS Radiocarbon Age Calibration” Stuiver et al, 1998, Radiocarbon
A0) =& D, #19,000EBPETORRM AL R T E, =E L. 10,000BPRTOF —FixE 27
RETHD, SRLUBTNITRESB D,

BEROERL L, MIE CEAME WERRTNEE O LD ERMEEBKTS. 1o (6B%ME%K) -
20 (95%ME) &, ML CEREOREDHERTHBCRELLAMEROEERT. LEN-T, #
BOLASRRENIBED, HEDlo - 20EHFRAENIBELE L.
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ERHEEHH(4)
FAGHBRIZE 1 D MMEERR IR S 4T
#AEH HEBBARESR

1 ECsI

HWMEREE. SMOMBRICASAOERAITHIE
BMESI0)AFERLLLOTHY, WMAShLBHE LRILE
(o2 b - Fri—n) ER > TLIRPIZERAMIZHE > TL
B WHERESNE. COREESEBIIRG LSS
LTAE - BRI DHETHY., 1FERLHLETHAEH
LBBRHORES LUTHE  TREOREGLIISASH
TS (f21l, 2000) .,

2 e
SR, ARERORFRLEH, SRS H6ET
HH. REBEREREAFSROBREIZRT.

3 SNk

HWEEEOHELEBRIE. T30 A LERAH
EWE. 1976) 24 &2, ROFMTT 1=
1R £105CTHRMEE (#83E)
2) 81 g IZEEH0 L mOH 5 A E—XEH0. 02¢5EmM

(BFAHEFICE YO, ImgDME THE)
3) ERIFRALE (550°C + BESMY) 1=k SR A IRMILE
&) B E EUK P EAT (300W - 42KHz - 10 A1 12k S0
6)ILEEEIC & 204 el FO®IMFIRE
6) HAF A A Fu FIPTHMLTILAS—HER
7) - B

AEX, 4 EEhonEchkT SlnEREEs
LUHREL, WMEOEABRMBT TT o, HME #
SAE—XEHUAWLLISZEETH> 1. ThIZIFIET
LAS— FBSGOREIZHLET S, BH 1eBzY0HF
AE—XB#IZ, HESA-ERRREEEASAE—ZXDE
HBOLBEEMN T, BE 1 phOMBEREERERD.

Fh, BLUFERII VTR IO@ICHHEOERELEL
FHMORTEY (BNBRERE 1 @5 ONBEE
B HE10°) E T, BEEHTEE 1 mi-Y Ol
BHERBEREH L, A4 R ORNERE2 M IETE
1.03), RAFMRAAF)EN 24, AFFW|IE 6 RFH@IE
0.48, 7 IHHM(FLIHFYE - FIXFHIIL0.75, v
QFFEIE0.0THS, FrEHICOVTIE, EHEEER
OREMHSESHBOLEERDT-.

4 SR

(1) pER

SHFREMN SRS SR EREREOSTHEUTOLS
YTHd. ThoOAERITONTERETL. TORBRE
R1BLUEICRLE, FEGHHRIIOVDTHRETH
R

[A 8]

14, A L¥ELFEOROREEABSR) . FCK

B AAXRE (BLICAZRXE), VL0V ERA(FHYREE
&h
DLHHEB (KR, R BEAT

(A +H-2 7 BH)

AFUBE(AFTWMAFTH - Va1 2798, v
TR, FHYBY(BLCAFTRASHE), 7 IFYRE
(FLRFHWPFIFFHELL). Y FHHE(ELIZ
SIFYBITFHE), TY TR (TATR T4
FOM). FAHF

[ #H-FOft]

REERE HRKERE SO CHaBRERHE), 58
%

[#K]

FHHVAR), THH(THHVERY). 2R/ 30, T
HIOHAR/FR, T

(2) i kI R

PITEOX VIR GLH3E) AoRELO | WEH2) ETOR
RITOVTHFET 12, TOHR. XVIR MR »EP
ME Y FROX TR EHE9 AT, S raF4amiis
SRICHEEA, DL VEASITYYBBEL L LRI
ht-, Ff BSNICFERDOASTRPLL LBHSA
fo. PUBETOXREGLH2, 28) TiEy 2 HFHBEHMmL
THY. PUEEOIR BUH24. 26) TIRAAFMBAHE
LTLA,

K-ANE F O V2R (#4118, 20) TId. FHH(FHALE
W), 2R/ %0, TUHIHA A KR B EQEK(RE
HERMHERLTEY, SYIFHHIERELILTLS.
WRE—RICHPEREOERERSEVD E0S, LR
wiizh-BaTL, MEYBXITET SLELSHD. &
., TATOMBTEMERENERSAIDITTREL
BEHTRBEEIAZVLOLBL.

K-AhRE D VORE (BRENT) TId, HMBRELSIZEEA SR
HEhiimort-. K-AhELOVaRTEGEI0 T T+
HAW, FHR(PHHERY. 72/ FHNEBRLT
BY., ARHRBEEAEREERGS o K- NEFOVa
L& BRI TEY R/ SHAKBIZ@OLTLS, Kr-M
EFOMbE G0, 1) TE 227/ FHFALENE B
HEh, RAXEME. V0HEA FFYEE. JTH
(LA, THRTFHHLER?Y). 2/ FH, TLHIH
(FA/FMBELIE SNz, P IHTFOMall (B#5~
9)TIF., A¥FHPELRSYHISRBRMOLTEY,
AAXBEO2 L 0HEAL KBNS (RSN, 08
DA EXRGEOBARRII RIS LTVS,

BELOIME™2, 4)TIE 432044 LFELYE
OMOREABREE) SREI A, AL TBEORFHEE
[FXWCFEP LTS, RE2TIEA +OEEAT. 6008/ /g &
BLTHY, BERORIEVEEETSHSONRLEL
LTL 35 000/ /g% LR TV G, 44 LXK (LXHAOH
OF FAERH ) (ZEEAG00~T00ME/ g LELME T H DA
SR IRISBICRENADIIENFFATHEI LD, &
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BAmE S BATLMEYBRICHET 22ESHD.
BR2TRIFrTRELHEBALTLAS.
BLusEROREEFRICLBE, XUFASMREIZ
MHTREIYFIFYBULFERTHY, XE~VIRTREIZ
HFHRELEBRMSE (LT HI LGN D, MaWTIE
AFBHRCRSFHBUSEENCRBLTEY, RAAFE
FLEBNE(E2TVS, [RTERSFHEBEL2 T
.

5 HMEBESHrLOHEZLINMELRR

PIT(#92. 3R R RO X VIR S P41 1~1. 254/ 6
FTOXBIzHHTE 2TFYREvadSHHL L0y
HMEEHE LA AHEENRREA TV RS D,
SUBEROIL. AFTRIZEE 7 TFHREEROHER
EEThTHY, ARORELEROLXENEBITMRERO
KI-PAKIS A D LOEME—BT S EAMSATING
(Bl - RE, 1006). £ YIFHEOSEFLIFYEH
PFIXFYBWIRBIIAT BLEH W& &h, S¥2
FHHEAFFHUORBOL LT VL SEARLTLD (&
#.1960), ChEOZEmD, HBEEBHREOSTL
EATHBLEERTHRLHEESND. 46 PUET
DXMTIRIIFHME (FLIHFHE - FIHHFHH Ol
EAOLTVAI ES, COBRICITAER (KR A
LAt Eachd,

SIYHMEAKATS CHETLAAREMELTEY.
BOPTLHEROTLHI LA B, AFOHEMHFEREL
ERET UM LEIINTTELH G ENRRMHOTES
BHEHTLA G 1992), MBI AL OYHE
HUBCHFELLCER UBOBMBEEIILTLEE
THd.

P41 1~1. 2B ) B_EOVIEAS P11 ($7, S005 7)) i
FOIRIZATTIX, SYIFHBEEDFHEETHEL
TRAXMECFATRME L LALNARANLERRTSH
EHEEND, RRP ARV KUK K-Ah, $6, 3005 7)) 6
FTOVI:ROMMIZE, BATHIHAGIR S FH 1R/
U EORERBSRILE-EFL R, 1 RHERRIX
BLLE-EESAD. MANORKEETE. #7. 50055
FTICRAMEEEL LE-RBHENRILTIMERA
BRTLSA (L, 1999), RlBMO & 3 HARETILBR
HEULBRTREMREXLE-EHEZAD. Sk @
M TRROBEETS LICE Y, REHBOBFEPH
FHEADHESRASA DL LM EL D,

O KANDERIZE > TEAHORERBRENIL
FHFAohEHH, K-AhH LD VaFORIZEK-ANETEE
AHROBRHHLSBEL. SAHLROWDIL 3212
HEELD. COLIUEREROERLBXICIE. REL
YHFHEANH 2 CHEkEN L ShILBORE - %
BURBRESAXE(CEELE-EFA0NE, BRiDHEE
(Kr-M. 4. 2005 i) EFREOSMUBSIE. 2R/ FHELED
EEHKICEONDILINRRTH e FRI BN, 1 2H

BARRIFEALRDA G > EHEESAD,

BRAHER(P 3, 14719 ETHOLaM O8R4
(& AR ASTECRFHE) EEERE LTARAFME
FHAYBGELERT ZRMYGERRTH L ESH
Ba

PIELDIWTHE. BEMALLEETORAATT
PLYFEOHENTOATW-cERSAD, ABOIH
PRAOWEN &, - TITHALBEZBEORS )
THoteFALID. FTERENDS ST TRICIRT
FrREVYDFOLERARALLONE. BREHCEER
B BRGEE LTOHABEARLS JhonEns®
MEDIEPIOEMLBROLENBANOC L LB LD,

p-d 3
BIWHZ(1987) 2 7y BEH MO MBMEELRE. Byl
BEEE. ®31S, p.70-83
LA (1999) HMEEER K47 AN S & - LM ST R R HE
SRS FOEHRE. 8(2). p 109-123
BILFZ (2000) BRI (TS b - ). FERE
fdH®. Rk, P.189-213
HIWAZ - PE #1996 EMEBESTC L SERRES
SEER & F OO 0 00 H 1 HE T - P I B it 21 B 0D 008 e
Y42 LOEN- BXRFEREPERAESR. 26. p 68-60
EMAEAE (1902 dLICEE DL H=b-Lh, YHELTEED
CHEMP-. 5524
FHEE (1976) TS5 > b - 3— L EORATRE (1)-
Wi rHRBHENMOBRERREERAFE-. FEFL
BMHE. 9. p.15-20
BRES - BILAZ(1984) T3> b - - L DR
MR (5)-T 5 b« A A—ILHITIZ & ZKEROEE-
FEPLARHY 1], p. 7385

- 416 -



5 [ ) [ b [ W 7] Wl 68 65 ] [ RS WEAA T T
L% b ] B ] th 0 u ] 62 a it (psmoyedyy Waaxd) peog B Ge g
L H H ¥ H 1 H £ nsEaN 1208 SMASTQUI iy
¥ £ ¥ L 9 8 or i FYOPIN 1338 SO BELL Y

(%) #NOHEL &
60 $0°1 91 $90 580 £50 890 Gl 090 950 960 L0l 99D TRy 198 By EEAATAT
670 ¥0 %0 10 W1 %0 R0 90 o 40 9T0 0s'o | tosmzogoipy ano) pseg WRaihe G
000 000 000 W70 5070 0’0 £0°0 00 | BEVIIN 1308 SHISBIOR bk
80°0 %0 8000 8070 8070 80°0 900 o | PP 1396 snisoiqorld L1272
600 80°0 70 607D WY L
k)

(E- 75 Tf) B A RO R

SO0 Gh 605 ¥e | AERL EEEEETI
ﬁ S0 W
v (WY PG~
anazeme] HErYg
issdousipqolaf) waBans oL W 4 LY L
srsdounisny (W 554 L

“““ B

Al

HE e
YL

osial
shyongsojpdy g
val  me kP L2 S8 LLI 862 L 66T 81 02 9% 0% oSUROYOp 1098 oxvS:
05 @I ¥ EIt € £ 8z £ iz 9 (psezoyedy Kaos) s
bl L 4 128 L 1z L L PIPIZN 8 SUTTNORL]
L 9% L L L L ¥ i Spopap 1308 sysOROLd
{oogquieg]) aeaplosTgung
w107 W
N i1 g1 wasodedospay AFLGAG
99 b 89 ] 3 " [ L o1 L L 82 ] iy ssauoSodospuy VHLGAG
L L W L 2y smppusipg LR
1l £ ¥ 62 i i sl L L iy adfi maonmd WAL
umoIg Xy e (BHINE U)W T kK
(300 onsawiop) payes pzdigy €y
_glu- AR HM.N
1z [H ¥e % i [ 6 - € % it B BE Wit
[LERE FYT - WET

(/00T > & Thiti) TRGIR
BENEHER T AT 1

- 417 -



T g it (3 [ ES % BIRIORDGN 09 DTS WEHEAT AT
L i £ ] Sk & [ (oswzoyodpy aoxs) ooy WA
81 s 62 b 62 o1 8 ] 8 sezN 8 sesoquatd [
15 4] a 56 2 o b Ml B
(%) *WoRyiEL &
%00 80°0 [T 90°0 150 820 | GETEOROA 1098 DSOS BEEATAE
OO VI § T 41 %00 wo Hoo ! (osmoynipy daoxs) pes: [ rr e
o0 £C°0 0P LT S0 00 010 €00 00 psoza D3 SSTIOLd A E
W40 AP0T 06D 8071 800 HEPA "% SHSOOI2Nd WA Y
09°0 80 68D 652 1271 L0 g0 %0 600 adiy smypmostyy WY
S22 1970 (3011 dysawep) pagins vzliQ £y
(- /3 Thk) MR THOREL R
27S1 906  BOOF  C9Sp  OLPI %08  BIF b 862  WOE L 698 25k _Eel WG
¥l L 1 st 6 [3 [3 &b (3 L 15 st R0 W
1 1w W L L L w1 (ke /X PG hrie
) 62 €9 WioooTst ez 1§ s L gz WErrg
L % Bl L 62 1 % 82 -4 isrsdonn|pgo] 3 uaBans smoondy (WL I e L)W
9 L [ L 9 | spsdousisoy (B2 WL

T 30

2]

L

9 v
syomsoy iy
61 1l 56 pspzoynlyy e psog
] 08 85 (psozoynipy daoxa) psng
sl BSBIAN IS SHISOIGOI ]

P 138 smsuqors]

9 i nsiog Wis
i g svauoTodorpuy
eI % @ Lz %1 s T L s 6@ 261 v avsuafodopuy:
s 6 % MW s W M [F— adfy smypunssy
L [T L L wdAE
4 ’ UOML Yy A, (RYHFF OB T K
9 P (3911 N1S3M0p) PayLs P2Liy ot
N _ (59858 16y} ol e i0) _Hk
A § L6 [ 1T 2 ¥ 81 10 8T 02 R gk
EEE 0 - Wi

(3/RU00T = * Zh) R

- 418 -




TR
LT r. 4 | I e

=
,-ll Il-,

T T

e | |
‘|| | PR PR Y B

“i.; I = Il._ b .lllll_.-_-_-_-_;-_;

510 % b EE M A 53 BT RS R

i M'll h h! I !l
SN o . mmpaf=n nﬂ -
] HHH i : i
L 1= ill e — - J
S




2R/ % SURTE S
FA- B (2Y2Y )

vHIR (2%
T

HPEBEOERATN ——— S0um

- 420 -



BRHETA(S)
HEGEBOBRHPS 1
BUPEE SPFEE: §-%:254d

ELHIZ

ERRRMESCHET DERERE. XKBTBOHT
REFFARARICALT A4RMNEROBRE EIZET
5. ERBRALEMNSKIBE S LN TOMEIZ,
Wh L SRAERMAECHHL. ERABOUET S8
E4L72610ICHET L, (ERBREKEERZEAS,
1980). LS AEMEMELTLIOE. H2H5FEMIC
WEALTIICLYMELEAFARAERBTHIO LI
£{HBATDH, BHBITA (1994) 13, BHET HES
IZBLT, LIAGREMETT SANOARBREDOEEE
METHREHRNEAR KR RERNOFERY, Vb
HIRLFALLTREL. BRELTEREDAF LB
HMMEGER L. ERABAEEYT IRELRERNS
HiftThid TOLEASMATIOR-RLSATHLLES

Abhd,
HIABOREWETE, —RLIAWOLAIHRT S
AW R G, IBEEER, HIS A~ R 5 &

UaHBR~aROADSEMA BES A, £ BHL
REGEDEME, EMETHRIE STV D, SEQOHHN
BT BTUOBEESAOT/ JLERLEANES
B &L UEOLE0IBE B OBE BT L WX
BHOEEMEERL YIERS W ZBLHORITERRER
MEEFL, SEMASROFRERET . £, HX0Y
REMOENESEEL YRE S ht: TREEN] 221 T

REAFFRTE AL/ BRTHIARESBLLEFLSGH
TWAHA, BHROELREELDIYBEUALLILD
BEFESLILICEY, TOAREE®RET L. 48, £
BOM@MNETEERICEHShEs > -REEROEDIZ
DL, CCTREIMFEORXATEN S RE R4 5.

1 EBFEE

HIGABTIE. REUEARICLY-RSSAMOLED
RWELFE LG LY [ ~XVIETHBL. ZRLF2/
EXVIRE L., FhOOBO3S. ML V. VI OERIE
LaiDaf L FEIObMI-EA EhTLVD., BEKO [ MIE
BELMTHY, NMIEIATIFICES L UNE LXK
FEFTRTLERE/HMET 5. 512, Vb, X X
N. XVIO&ERIZLBBEROTISEIARIZP 1. BET
237, P15 PINABHEATEY, VEICEBSMLE

MLty

Rowt#En VIEICRERHALTSEREQRRT Hhy
KILER (K-Ah) ARERR S TLMD.

WA CASOTI2TROMCHINUELE
HoEEETh, ZROBAVEE[ABREZATLD. BB
AEF VI HaBICHD. ENDEM 2 ALY HBEATT
b, HAMBSMIEHXBREBTVE ANLSMI L
HXBHP~FBTVaBicThThEH ATV, il
AEMES~71F. K-AhORMTIVORE Y £ FROVIa
VI, MOEBIBHSA, LWThLHEXHRENMICHES A
LEMPEEARE E ATV, BRT 7708NT SXE
IZREMEBH AT, TOTHROXMICHEXHLENED
Himasmesf@nohtlis. FOTEOX]. XIDE
MWIZBEEHFROMEELAMBEMe L LU0
A@ooh, XIRIZIEBERFROT T 7REBTLAN
AEMI0, FSICPITHLOXVIRICLIBEBESROTS 2
FERXLABEERIIHFBHLA TV,

I BEERREFRNE

1R

iR XVMIFEYEREht-6" tRbH—FELIR
BAHLBMEMC I TRETLXIERH LT 2, UTE
L. ). FOERXVIBFECHEESAREDL YRR EhT
BESH (X VIR, H-R2EXTFFETHEESh-ENG
FYUBRHEAZRLES (X IREA). FIEX I FTHRES
hiEIAE Y RIS NS (X TREEM), 6-H19X
MTHRHENL-RE & Y BN RER (XFH) o0&
SANEEMTHS,

AE. CALOREMFEFRENES, AMHRERE
FTHOERETEEN o,

2 SHRE

GEIE, MEBEEE ST ANS) Ik BRHERRELD
MEETo1-. MEIRLTE. (B BRHPFERFTORA
&8,

3 HE

RERERER1IIRT.

KVIREERE & XVIRGREE, & 40224 S00ERMADERE
L. X1REEE XEREIZE 121, 00FTADERE
T, A6 XIFRREIOLTERREFZORES, NE
FTHo1=.

Beta- 138442 15 Mgt i (11
Beta- 138414

JE 5 i Errk IHY

11960 =90 | Beta 138115]1
1194070 [Beta—138446]0 - H 19?..5_! S
B

- 421 -



4 R

XVIREES S UXVIRRE I, B0 AR BT
DRE M S ETRELHMOBE>TLE LD LD ESS
CEMTED. AFABRRE EUEAICHESBRTIRILEK
(AT - BTE - §i#F. 1976) OUHEFRICOVTIR, CAET
122 {OFRBTMHAEREZ LTINS, 5H - HH (1976 T
I, ThoOERHL I~2 2BERMBAICRPTE LG,
TAMNMEFRERTELE. TOM®. LEREFHNNIBDAT
FRECLTORMBOSRMNERRLI G, WHEREH
24, J00F W & L, HWIEH (1993) ISMEER LI TIZHIT
AHALRBOCERMEICL Y K24 00EROEEBTS
Y. ESIREIFA (1995 TEABETEER (AFXRRER
HLEEBCEVTHRALTSEYRELETII)EL
VAFXRERORLHADFRYIERENS. TOFERE
#24, 500 M E Liz. #8 - BE(1992) 12k S AP KRR D
DEEHADERN2 SOEFELSIHEHNLHDL, Lt
OEEFH BIE, AFKBRELEATORL FERIF2 4~2.5
FEFICEDARENFL, LA oT, SERGALZXT
R & XVIRREOFRIE. BE0ssEfis LML T
HY, CLAAFARAOREERICEHIERNERH L
LTLEROBDHLOLLA L. Ff-. SEOERAEHE
o, YIAEMETIERERERRRLOTLHES
HRIZIE, AMOBUMAFBEEREHI-ZLaTREAD.

XERHEELUX I RRBEEE L2811, 00EME LS il
ERTH. COERREIAETOAMNBSIZE T DHIER
WATOERMERN WAEF—Y - RBOBD HE) 12L&
£, HXHERATHNICBLYT IERTHS. ChiE XEO
BPHETRRI- L DERMEFE—RL, FAMICEIT5H
IHARMMOFRARICLYRIERTSHD. —H. X1
BOFERE LTEREFHLLEFIAoADN. ARATIER
AMIZE T SHXEREIN L BRRBREERIEL OR
RIBEOFRFHEER L TUOVELRY, TOFERSED
BB Lz

W | -AREAL R+ AT (2 4 1 HEE G EMO 5T

1 RA

BHIAEETEME. F0~0cnBEOBEEELER
WEANGLRLEMA~EARKOERA. 1MEEQZMIC
ERICHHET 2T EHTHM M TS, EEOHEFEIE
VIRRTHY, BLLUMEARMETHE, BLOFETS
HERNORTETHERTH .

HEEZ BETCEESEALELIOEN P8 HHO
IHWMERBONPICE S/ 1 AAOH A nFHSIRERL
f-. ERERIZIX, WIS~ 4BAETOBAS BT
B RICE ARHEE. IELES SHMETRLS TS
AEMEFET. MUAMICHE SonTRRICIRBM LI, 118
A %A AMADEMAEEELYRHES 1~606
AT, Bidio2paTREELURHER 1~707
AORHERRLE. 5612 SEIF 1AL 2a0MO
FLHCHW0m . BAFTELLIC10enOREIO Y 2

HERDLL, SOFER. ELOTH0H o lMEEN T
BEhiFUESL2ANHES A THAGHEESTT
BEOFEHIcnEEETOMEICBET S, CORMIE,
IREEORXBTREBEEEICALD.

2 sk

(1)U BRI LR

U BIREAE - AEEMAR-/S FEY I T OMRER
& AN LILHEE - BERESR-RFRAREETE
NEATSZ (LRBSREERAS 1981). UTFISRET
BERT.

MEEAGE B(CHRLT200mOREERE ¢S (R
EHLIRHE) . RREIERHOKS & mMEEE(105C. 5
B ISR URET . BEELIE2 0gE 7 LT — L5
FFARICERL, XUHICEHEHNO) #HSnIZMA TN
BB 5. BN, BEREHCI0) W0 EmATEY
MBABRETS. SHETER KTIOICEELTLAT
B, DAO—ERERBECRRL, U OBEBRAEMAT
DRAERIZEY U VBPOREENETS. HZHED
—EREEBECERL. FHOMME0A-ERICRTRE
HEERICEYALL 7L COREEMETDH. ChoBE
fliEmpEEE T ROk EN S, BIHEYOY B
& (P.0me/g) & DL L& (Calmg/e) ERDD.

(2)BXHT HiaREE

LREE&L YRRLETO s 7 ROBBHEETon. &
&20cm, ME 1enDEROHHETSAF v 7 5 —ANIC
o8 AR LTRXRSAOBELET . Bz F
YU 274 F0F Y YREEXEBEFLEL LS -0/
iRt

3 R
(1) Y 2 A2 Lo
ULEERIE. 1A 2MA, 3MELIT1.6~2.3P

Dmz/eDBERTH DA, HRALE LWEMNICHDHEHH
ESSELLEOUTORBOSRLE, Thiy EEOKRE

o AL LT SR

®2

R‘:&

TE

Y2 FRRER, 1984) O

5%, - h4a~T5%, BMO~30%)

- 422 -



£YLBELVARNBHEND, 4AIRX.5~1.6P 0me/e
THY, BUNESROBEEHLALEL. HLLOLSH
X, 144, 284 3HAL L2 0~3 0Calng/eDiRE
AlIzhY, JoMERLAROBENESRORNEHSH
B, AATLTHIEFES <L IMANBOHEND.

(2)BXBRTAREEE

BXATHEEE IR, LRMER, SEMICLHE
HMRKTHD. Fi- WPRICE DB QLKL L BER
CB®ohD. BEBICHDE, TOv2LEEEY 8oniFE
THORMEEHIZLT. ThdY FETHHBRORE
CHEFCBOHOAD, £ LETHREBRKOMEN—8IZ
Bhohd.

4 #HE

TRECHFHCEFNDY B VDY I EREESE
BizovTiz, W< OADWERH (Bowen, 1983 Bolt -
Bruggenwert, 1980: 1II881E 4. 1991 KEFIEH. 199455
. ChEDFEALrLEESALERBFROLREHI 0
P.Omg/elBETHS. T2 AANGEE (EFEHOE
AT E) 2BIH=RA L OBRBBTIZS 5P 0me/g (N1EHE
w1991 E LVSHERNBHY,. BRICETICAETOS
HAASHTEAAL EORBYIBHONDLIRTIE6 0P
Omg/pERA LBMEHEL. —F, DL LI LORKERT
B2 1 ~50Ca0mg/g (R, 1079) & Lvbhh, &EMWAY
CEEYLREMARIZHD. LEOIENE RFHER
TROWThORHOME L XARFROGEAAISH L LIk
Y, SROATEIRGEMIFERTHLC L EMENICER
THILETEGL, LoL, W0k 512 A REAROR
E# FEFEEOBERTSHY . BWNAD 4 MR TEEAN
Boohily, LizAoT, @WMAICRY) YEORRT HE
BEAH-LARENDD. UVBELUALIOLSEOS
CEHERIE RXBRTHREEERETIE HHRORE
EEVWHELTIMELIFERLL., CORRELRBOM
RTHY, RitFRLtFIGbE L ETAMOEKET
HAHARELHD. Thbhs, ENOREMITY »Beh
LI LSBRLTVWAI EIZHS, BBATIE. CASD
REOHNG, BEAMINERTHILHNNHT I LEXTE
FELH, BESMTHIAREOHDC LETFERTIRRLLL
B, GE, UTE ALSILLThLSEMNDLLDIE,
HMELABREROMURLRTH B EITEDLOTHS
3. THHE, BFEMOBMEAODTY ABEALLD
LESH, BRMASAECLTLE S REMANZGAD, L
FThiIZLTH, ShADLETHAMIVEEREELI Lrihh
£ EHIZHHETLEL,

BIFXER
XEFE) - AH - R 8- b (E090) PEARE
O RYHIER L OBEMNIE. BEKEEREKE
BHNSERE TLEREM) »OBLEREHBEREDOM
1. p 28-36

Bowen, H,J M. (1983} MMM P-TROWRE E1LP-
ERGR - FHERRR p. 207, R [Bowen H UM
(1979} Environmental Cemistry of Elements] .

Bolt.G.H. - Bruggenwert.M.G.M. (1980) LiR(DIL%. ¥
H#F - ZWTAM - # LM -8 ETR p 309, %
#Ht % — [Bolt.G.H and Bruggenwert M.G.M
(1976)SOIL CHEMISTRY] . p. 235-236.
TRFHMELDASE (198) LERASTE 0 M0 R
%

BR EOALS DL HEAEFLPIME 52,
p.57-61. IR

MEARTF - RE R - hHEX - HHIER - SR (109
FAM. BREALTIRROARMTEE L AFXRAPO
BREHROMERRBHFEICL D "CER BREHE,
34, p.377-379

SFHEN - ERES (1992 BHXUS L UAPLRED" C
F8. K. 37, p.99-102

IR B R 0 E R 3 A 2 (1000) IR | ik S
S01. ERBR

e gk - FEOF - S LEEA 099D AMBROLRYEIE
MY ORBEDHE RAKEERHKERAIMEERE
[LE®RY OB ERRAMBHOMR) . p. 23-27
F—1) C T FmEsh(1982) S RDF K. MXTEOH
F 1. p 246-275. LM

BTE ¥ - AR K 976) LIS T T B RILR-E B Tndk
IWWKDRRE TOER- HP. 46, p. 338-347

WARZ - fIBEEX - MHEZ - BEEAE(1987) 58 ATnkl
RO CHER. RELEHE, 26. p 79-83

HIWME - AR - hHER - AR K- RESE-T
WE(93)BEFER b a7 HHE RN ATALRERE
FRO[EM-F T O MRBRBSTHICL S Pl
HILRO“CHEL- WIPMIE 99, p 787-708.

BAE R KRR REE (1067) MIRRE L B
AFOUR - EEREE(1984) LIRATE A FFu 2. 156
WES

Wl M- EEED - ML= (1000 REREOBE. i
HAREE (5550 1 ER). p. 111, MITEER.

WRI0A

- 423 -



B A R O XTI

AR 1

<ALB>

.- it

@ HBEOWE

*REBICRBIEAA D,

- 424 -



BRHETA(6)

HEGEBOBSHHPS 2
182 =iz RREtt

ELHIZ

ERRRRRBMONERICAET SDHMGERE, XK
FBOFHETEFERAECRLISHFNEROREL
ISt 5, ERBRALSND KEEBILEHCHTTOR
BIZE, Wb 3L RAEBALC AR L. HRGANOMHE
THROELAFRAERICHET L (ERAREHEEREA
£, 1980). SABMEMBLTLIOE, H2H5FHF
FICHRALT I EUME LEAFRARASRMTHEI L
[FRCHBATLEN, FBFL (199 IZEDLMET IER
ST LI AEREMAT AN OFKBEOMEE TR
BT HRERRNE APXBRRERNOFERBLDDS
ZRLSAELTREL, BHELTRROAR LBFHHE
WEERILE, BERABHFUETIRES. MBEESHE
ThiZ TOLTEMATIOR-RLSAEHIGAD.
CHhETORERRETIX. ZRLSABOLEAICHRT 2K
Rt s, BEBER @XHCENN~%N &
USmBsR~STRolv el mBI i, £ BRES
REZEOHEML. BROATHRIEBSATVS.

SEOQRERETIE. 15000~ 16, 00FF DT IHEMIEH,
24 0FHDBRIEMEFSHMML LB E NI, E2T.
HHMAOMDAEE #mHT 50, WWERESH L HER
EETAETNEETD.

1 e

HMBEEESFERET SRHIL. 15, 000~16, 000516
EREFESATLIRRIZOVT. FEANICRMEA9AT
HoH(E),
HEREEEET HRHIL, 24 000FFOBIIZH > TH
HEhiemTHD.

2 k%

(1) W BRI

HEHZz2EENSeHEL. @REARK - LT, B2
BBILIE (TON. 250KHz, 1M, GUEiE. ERAME (R
WR AT ET YL, B2 S OWICHIE - R0
BETL, HMBRETSE - RETI. ChERELS
WREICRRLT, h/A—HSALICHET - ERa¢ 5.
wlRik. TV U IARTHAL, FLAS—rEHHE
T5H, ChEWEOAPERBTTEEEERL. HRY
B4 R GES & M) ORAEEAIAEL MR
SR B oo M3 A ) TR

FLT. SEEREEELTNE SUESNEERICHEL
ToHUMEERAGE (LT, EVSERRIEARIK S PRS0 £, W - M
(1986) DA MR SWTRERE - HET 5,

HRE BEShIANLTOERO-NEREEMER
HHEOEBETERT 2. EHEOLBEL EEREE
- BEERERK S L FIEMEEIC. ThThOBRER
BETIEARTROS,

(2) immEsE

KO (HMRE) - HEE () - R E (FRRNE) 0 3MED
FEmEENL. EREREGS S UEEREFHRBERAL
TRHEROHMERRL. BELRETS.

3 BR

(1) B RS 4

BREE2 -EI2RY. SRELNLIZEDEERE R
HELDLOO. RERENEHTES, REICEROM
(BEE FBOHLND.

ERHOBRIZEARTHY, FrEHNSET S, O
D, AAFEeA FIUFFERLELNBOHOAS,

(2)WEmEsE

HEETERERSICRT. BHERCIX, DEEHTD
CENLEEMTHIA, HOLOHRHEOREIZSELER
FWWMT B LHTEGLN o, TOMBOEML. LWThY
ZRLRHT, 2WH(QFSEWIFSEHIFIH - b3
YaR) cREEN:. ERROETRAPORRE LT
I
+ 3+ 7MW+ FEHIF 5 (Ouercus subgen

Lepidobalanus sect. Prinus) Z+H

BAMT. ALESE1~2%. AEATRMEEERL
=06, HELEHFSABRCENT D, BFERFAEH
L. BAREERICRNTL. HHEREEE 85, 1~
08 aEmO L O EWERPEREHHD,
+ kAo ® (Fraxinus) EUEAH

BAHT, AENE2~35. ABATRRM-TEERL
fOSERT D, EEDSEC HHE TIEFR~ WAk
HRAFEL2 @IS HANEESICEILS. BELE
FRESL. DARMETHEIXERIENT L. REEE

X, 1~ 3R 1 ~408BR.
L2 A OGN R e A
] "

£5
47.'-::1&1&»*%

a &
7 PR A M 7
10

1 T H AL

02 11
& 2 400 3

- 425 -



BRI

a4 ER

24, 000 HIDBEBFIZH - TH S hi-RIEH 1L, 2+ 568
#XEL. S rRUIRMBOHORE, WThLEELE
HWTHY. BROGHEL EICHANFEET IHENRSH
b, REOQERBREE EXNCERBLEHEELLLHE
EARLN. 2FIHC R IEME ETEEOBLBEIC
F<{RLGAS. MAMOBBTNALERN EOEHEIZOL
T BFEORATNKLEDTRTL A/ WO R/
FBEOHMEREFBOHOATEY, BEKNEALTHE
BFTRERHH (LD SEEHR) PGHLTOEI &80
EWEhTOS (- B@E, 197). COMRIE. KlHo
HRELERE-THY, FUNEDTERBOARLSKL
HEORELEICEY, BRLBHEELLE@ENARGA
FAREEA S D, 4B RIEMIT. BEsSHELTLAS
EfD, BRMELTHRASALARESSHS, LWThLZE
WHHEAL BEMLLTRAMTHLI LG, BIRN
IHAZhEzOM Lhly

—7%. 15.000~16 000F W OGBREBBHEEATLND
“EIT DM EREOFRE, Fias LERLERE
ALt COZEE HMHPHMEBEOMRBRICAS LR
WA Rl EETET D, MEEAOREEEADL
SUBHMEELTAAFBARE EhET &0, Thi
OHELSBBADICEF LTV EFALAD, B BE
(9N IZ& 5L, MANOGHETE. BEKGEALTY
RHYBMEEOFHREERE L FHEE/RRS
HISH 2 BERANSHIL I BEMIZA T THHENEET S
RKRTHoEBATS, KEROEDT LEHRZRRA
LA TV HE. LCAT. BLE(EELES
FEHEHEE FrEROEMEREIIGBOFHEEER
LTREISHC, FHEEROSVANCHETORRSS
EWEhTEY B 1982 #21L - @R, 1986), O
FULEBMLLTLILAMGATLAG., LAL, SEEE

.".‘.OPG.HHZ".

& :;\r;ﬂsn{mmmmmxm%« REICHERRASBHS
hiz. EE0088) Ik HE, TROKSRFCRERFOR
W&o T, imBREORLEIIHTIEGLHNRESEE
ATWA. 96, MMEREORGEREL. COL3451R
EHEBELTVAONML LAGL, S WERHATER
FTHIET, LYUMHMELE A RRIEMBEORMNFIRICESE
Haohd

BRI L

SIAXE
EReRBNEAMEEAS (1900 ERRREHE BWR0B
a0, ERER.

IEREE = (1982) P lanat opal SH471Z & &M EBMARE ORLER R
IZB DR, BIOEEHPHRE (—BFRC) AERAR
WEE p 32

A= (1088) HEnEEER(E (Opal Phytol ith) S+ f-LIRE
. XFQURE, 32 07701

A= - EH M (1986) EMERRIESN, TOMEED
B BEEHME 25 p 31-64

FE M- EBED - BILBZ (1004 RHBEMOKE. g
EHREE (SHHO 1 ER . o 111, BEIEER.
BIWAZ - BREE (1906 AUMREREORBI_L D587
FHEAMORE-SHEETOREAHELT- E5FEE

PAH%. 10, p.69-84

BWHEZ - B #0097 MAMOWE & & RE- MR
SHFIC & DiREt-. ARG 19, p 252-257. ME¥LHME#
&4

223 HUGEPED B Bl

A

- 426 -



