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IVI-60 oI~IE 1 7.1 IVE-48 m~we| 2z 9.7 Y- 2+ 2 37.4 VIF-53 I~Ta | 4 26.4
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WVi~48 | D~ | 31 | 333.7 VT-44 i} 9 134 YE48 | T~m| 7 76.6 VIE67 | OI~Ww | 1 4.8
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IVI-47 s 129 | 1746.2 VU3 O~ | 16 132.2 VF-48 N~ | 10 366, 1 bz Bg 7 159.5
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FAE HARRZSU

E1fI— 1 BR (2) BERNC BT 2 SRR (AMS HIE)
(k) MR s iR 3R Er

1 JE et

Bk (2) BN, HHREERENE - RECCEILE BRI TER b 400 477 10,0927 | AR
1407 16" 10.87" ) WHMEL, WSRIIGREOHEER E (B0 30 ~ 36m) (C3zHi+ 2, BAIES
B, EESOHE LR SR VFEOGIH TR THED GE1),

RO 9 5 14ARA2-3, 4 IEMEOEIINT, 14ARA2-1, 2, S IEMOEEE S L < [ZIXEHEE
(N AALE TH T L, 14ARAZ-T X, IEIEEERRE A BT L bR & ST D R iR
HED, KRR L, FENORFE, 14ARAZ-1 ~ 4, 7 23O R HIRTIEE, 14ARAZ-5 73
IERFGH B | 14ARAZ-6 SR AERFUHRIHE S HEF Sh v g, (BIERDERRIIFE A= E 2 65 0)

1 MHEEREFCNERER (6 HE®E)

) _ e AR 5P SVCHIELY
AEEs | FHE SR .
FeEe | 5E|  (aM$)  |LibbyAge $rBP|  pMC (%)
TAAA-150622) [4ARA2-1 SI-03¢-1 OFLE AR JAAA 2840 +0.15] 2,220+ 20 | 7589 +£0.21
IAAA-150623 14ARA2-2 8104 C-1 L ibtn [AAA2628+0.18) 1,830+ 20 | 79.65 +0.22
IAAA-150624) 14ARA2-3 SK-36 C-2 JEIH At [AAA 2440 £0.19 3,650+ 20 | 63.50 £ 0.17
TAAA-150625 14ARA2-4| SK-37C-2 & ME Fm | EBH [AAA2498+0.17 3,710+£20 | 63.01 +0.19
TAAA-150626] [4ARA2-5 SN-9 C-1 TeSEm Rk [AAA 194 £0.17] 2,110£20 | 7687 £0.21
TAAA-150627 14ARA2-6 SK-3 2@ T A |AAAL24.02£0.18] 1,840+ 20 | 7954 £ 0.18
TAAA-150628 14ARA2-7[  SI03C-1 AL b7 UFHAAN 2603 +£0.17) 3,480+ 20 | 64.88 +0.18
[#7458]
2 HECER
ERE R L IR A- T A,

3 {LEMETE

(1) AR Bty hafEy, - TEOMEHEZR VRS, LEECEBZRE, EhSE,
HET S (FF NLEaEE),

(2) BB-77 Y —f (AAA:Acid Alkali Acid) #LEZ L D FHiELEZRIICROERL, F0#%,
B TCHEIC 22 E TR L, s, BE 2D (R NLEEEHE ), A nEIcE
BB T, BE mol/ 8 (M) OEER (HCL) #Fva, 744 VM CriAKEg{k+ kY
72 (NaOH) A A2 H, 0.00IM 725 IM TR« DB A2 BT 28 BEAIT 5.

(3) VERZER AR (X HERD) LBz sw, ZEbiRE 00) #8E38 D,

(AYEZESA U CM{bREEZRBRE T84, - o BbRETOREH Y EL2 BT 5 (fHR1#
Rk .

(5) B L/-Z@(REEBEMBEL LTOKECTETL, V77740 F (O 2ERSEA,
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S REER (DR - FrR (08B - BrR(2) JEh

(6) Z77774 FERFElm DA/ — RNy FAVABETED, ThEhs — o idniAs,

BIEEEIC AT D,

4 WIEHE

IESRF S —2 L Lz "C-AMS SR (NEC i) ZfERA L. “C oFtik. ™ RE (P°c/0).
BE (o0 oBPEEIT ., BIETH, KEESERR NIST 2o ftShi v = 7R (Hox D
AEHERE LTS, JOEERE L Sy 77Ty PR ORENE SRR E T 2, BlEEE S
By MEEARICRT,

5 HHHE

(1) 8 °C i, AEhRBEO "C RE (P0/F0) 2ElE L, EEAELLOTIAETHRE (%) T
FLIEETHS (F1), AMS EBICL2AEEEZFV, o [AMS] LERT S, "¢/
VAT RO A,

(2) “CHL (Libby Age: y1BP) K, BEOKRETP UCRENR—FE Tholo & {E L TIES .,
1950 7 4 BIEAE (0yrBP) & L CHIAFEMRTH D, FRMEOE T, Libby O i (5568 )
ZEHT % (Stuiver and Polach 1977), “CHL 6 “CI0 Lo CHAMMLAEZEAMHIET 2440
ERHDH, MELAEER L, MIELTWRWMERZSEREE LTR2IERLE, "CHERE
BER, F1HELH T 0ERMTEREND, £, "CEROMEE (21 0) 3. #AEo
CHERDFOMERIC AN BTERN 68. 2% THAHZ LEEWT A,

(3) pMC (percent Modern Carbon) i, FEMERMRFRIZNT2EERED "CREOHETHD,
pMC 73/ E 4y (14C 23470 0) 1E EHUVENER L, pMC 23 100 BLE (YC & s g
FRIZELLE) O A Modern &5, ZOHEL S CILLo THET 2LEREDLY, fE
Lcfizslic, MiELTWARVWMEEZSEESE LTER2IIRLE,

(4) BEREFNL L, FRPERORE D "CREL TICHl/ N iEfRRE RS LibY,
WMEOCREE L PEHTE L, EFERICESTLETHS, BFEESEMRE, CFRIC
ST D et LOBFERBETH Y . 1 EERE (1o =68.2%) HDW I 2 BEiERE @
6 =95.4%) TEREND, 77 7 OfE CHEMR, Ml BEREEAEFT, BFEET
s T R AASNAfERE, § FCHIEETY, TR0 "CHERETRE S, b,
BERSRB L ORE 2 72 A, 77— FOBHEC L - THEFEND, £, 0700
BHEICL-TLEERER DY, FROBRICHI > THEFOMEE S~V a VEHERT S
WERH B, 2 CH, BFEREFEROFEID, IntCalld 7 —& A (Reimer et al.
2013) ARV, 0xCalvd. 2#ZIE7' 2 45 A (Bronk Ramsey 2009) A (EF L1z, IEFEEIESMN
W, BFEOT —FN—A, TSI AMMEETAREEEL, FRSTAIANTS
EE L bICEBMEE LTR2IERLE, BFEEREMRE, “CHERICE- SO TEIE (calibrate)
ENFERBETHD Z L AHRT 7010 Teal BC/AD] (E72id Teal BP)) 0SB TH
S b,
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FAE ARBZELF

6 BIlE RS

REOCHEIERREER 1, 2 RURIITT,

&L @ MO UL, 14ARA2-1 745 2220 = 20yrBP. 14ARA2-2 7% 1830 £ 20vrBP, 14ARA2-3 %% 3650
+ 20yrBP, 14ARA2—4 7% 3710 = 20yrBP, 14ARA2-5 7% 2110 + 20yrBP, 14ARA2-6 73 1840 —+ 20yrBP,
14ARAZ-7 5% 3480 & 20yrBP T 2, BFEEIEFEN (1 o) . HWVFHBIEIC 14ARAZ-3, 4 A5B3CRF
R HIRTEEE, 14ARA2-T 23R HAVPEELE, 14ARA2-1, 5 2S9RARIFUPHEIEE, 14ARA2-2, 6 23{EHIEHICHH
L9 (4K 2009, AAREE 2008), HEE S RFERIC 0E LT 14ARAZ-5, 4 13EES T DA, 14ARAZ-1,
2MKIEICH Ll s —B Lk nbs, M s —F L auvashicia, EomRms
LI TEEtm e S ANED GER SN EFEEAE WEHRZFED LA,
7k, Bl 14ARA2-2, 6 NEEND 1~ SHREOEBERTICE L Ci, dBEERTE HnEh b8
IEHR#R IntCal 25 LT B AEM AF el OBUEMR S RERNIC R 2 L ORERH D (B 2000,
AR 2010 70 &), # @ ARFEEMHEE AN T I o 0oRBOREGREZBFRE LSS, 22T
WETAWERRELDY L L 2 AFRMENH S,

AEORBEFRREITAT60%EHZ 557l T, (L0, AlE EOBBEFED by,

2 MEHEIEREFANEER (SBCAMEME. BFERIEM " FR4, BIEFMR)

SUCHIEEL
HiEEs IR IE FH (yrBP 1 oBE{CEE 2ofE T LA
Age (yiBP) pMC (%)

358¢alBC - 350calBC ( 6.0%)
TAAAS062] 2270+ 20 | 7537 £ 020 2216 £ 21 | 307calBC - 275¢alBC (24.3%) | 366calBC - 203calBC (954%)
259¢alBC - 210calBC (37.8%)

139calAD - 197calAD (53.7%)
TAAA1S062Y 1850+ 20 | 79.44 £ 0.22 1,828 + 22 129calAD - 240calAD (95.4%)
206calAD - 221 calAD (14.5%)

2108calBC- 2106calBC ( 1.6%) | 2130calBC - 2087calBC (16.9%)
TAAA-150624 3640+ 20 | 63.58 £ 0.17 3,647 + 22
2036calBC - 1966calBC (66.6%) | 2048calBC - 1943calBC (78.5%)

2139¢alBC - 2119calBC (16.9%0) | 2196calBC- 2170calBC ( 9.7%)

TAAA-130629 3,710+ 20 | 63.01 £ 0.19 3710 £ 23
2097calBC - 2040calBC (51.3%) | 2147calBC - 203 1calBC (85.7%)

198calBC - 86calBC (86.0%)
TAAAS062d 2,020+ 20 | 77.76 £ 0.21 2112 £ 22 178calBC - 101 calBC (68.2%)
80calBC - 55¢alBC ( 9.4%)

134calAD - 178calAD (43.7%)
TAAA150627] 1,820+ 20 | 79.70 £ 0.18] 1,838 + 18 128calAD - 233cal AD (95.4%)
189calAD - 213¢alAD (24.5%)

1876calBC - 1842¢alBC (26.6%)
TAAA150628 3490 £ 20 | 64.74 £ 0.18 3475 £ 22 | 1820calBC - 1797calBC (16.2%)
1781calBC - 1748calBC (25 4%)

1882calBC - 1742calBC (92.9%)
1710calBC - 1701 calBC ( 2.5%)

[&E1al
SR
Bronk Ramsey C. 2009 Bavesian analysis of radiocarbon dates, Radiocarbon 51(1), 337-360
ARRE— 2009 dTERHUOF LI O MM O, FEARIMR, FERROECED Fi4m BE
BHOECEY L2 OFER, BEILME, 55-82
ARERER 2008 REGHRCLEE, KRB ESETIITERS, T4 TrE—ig
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SREFER (1) BEF - FHR (1) BEF - $FIR(2) BEF

RBERE 2009 AAESAERREEORE 14 ERPLLIVERRORER, BEED, ERE—
BE, BARBEIERAOEEE1 WAEX(LORTE, Fiit, 225235

Reimer, P.J, et al. 2013 IntCall? and Marinell radiocarben age calibration eurves,
0-50, 000 years cal BP, Radiocarbon 55(4), 1869-1887

AR 2010 BESRL BAERA— A, bEE~—, B5EEREELBATLREY L RY
v LTRE, (R IERSITHIER, 85-90

Stuiver M. and Polach H.A. 1977 Discussion: Reporting of 14C data, Radicecarben 19(3), 355-

363
Fo IAAA-150622 R Date(2216.21 7 IARA-150623 R Date{1828.22)
=g g~ s m"\%iv\\ "~ 60.2% probabity
358 (B 0%} 350caIBC - 3 138 {53 T%) 197caAD
5 7300 307 [24.3%) 275calBC & scop e 208 [14.5%) Z2TcalAD
258 (37 8%) 210caIBC T 95 4% probabiity
E . 95.4% g [ == 129 (95 4%] 240681AD
B 65 {95.4'% 203calBC 1B00E
g_ 22008 ot
T 1mor o
g 2100 &
g g o
g 3
2000 x S———
3 1500 - " —
1 550 bl T 1ealBCHTERRD 107 ki3 T AT
Calbrated aate (:alBC) Cakbrated dute (calBCCalAD)
B e e NS Ee e bl Il EY
|AAA-150624 R_Date(3647,22) 3900 IAAA-150625 R_Date(3710,23)
58:2% pron 6825 ity
o 000 2108 (1 6%} 2108calBC = 2138 (16.8%) 21 19caiBE
) 2036 (86 6%) 1068caIBS 3 2007 (51.3%) 2040c3(BC
3700 b N 84.4% probabdity £ e
2130 (16 8%) 2087calaC a0k
. ' St (78 5%) 1943ca18C : s
awu = 1 :
g 3600
800+ "“\o"*
g g m i
4 Mm L
m =
it e B0ty i R o
Catibrated date (calBC) Calibrated date (CaBC)
I e SO\ () VWS il ¥ il s - 1
2400 IAAA 150626 R_Date(2112.22) 2000 IAAA-150627 R aelanasa 18)
89 2% probabiily s 24, probabilty
& v 178.(BR 2%} 101eaIBC o N m (43.7%) 1783100
& A 95 4% probabiity & O 169 (24 5%) 213caAD
= - 196 (86 0% ) BEcalBC P !900;‘_ |95 4% procability
E 200y = 2 B0 [0.4%) F5calBs E — ¥
: mu:,;‘,t“} N T
E s E ) \ '
3 §  er
g e - b —
e . s 1600 | Phe—————
o 0 200 TealbG cal oo b 300
Callbeated dale {raECIARD) Calibated date (calAD)
T AAA-150628 R ém(:mszz;
Ty 58 2% probabitty
. 1876 (26 %) 1842calBC
& 1820 (16.2%) 1797¢AIBC
P = 1781 (25.4%) 1748calBC
E <500 : . . B64% peovavity
— 880 (02 8%, 2
& — K (224%) 114 calgc
g M0 N
L
g 3300
3
® 200 e
2000 TEGG T80 7D TB66
Calibrated tdaté (calBC)

[BEIBFREFRT ST
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FB1E— 2 FATERRFEAAERR
et vAg - TR

1. iz

B RETICIES 28R (1) EWr & Bk (2) &6+ LBz ouvw T, NGRS 00
HE(AMS 3B 10 A S REERBESTo 1, B . FE—RE %Ay HERE LITHOh v a (F
AR 2EEMR),

2. 3k E Fik

L, #rR (1) BEFOLBUSKIS @ 1 BAb L cfRfbft 1 2 (PLD-30400) &, iR (2) #&
BRO WS SN09 @ 1 BB+ L kb 15 (PLD-30401) @, 28 Tho, EhLHLREIERE
Rl R L CO AWML DR b Ch A, JEFTR K5 EEORHIL S 6 6 4R Tl 505,
SK18 DJEFA A B PR OB ERE-e, #BoCRE IR FIER O T & B 4 SRR S T Y,
BT SK18 & LR S L < ARSI OB T A RSN Sh Th b, —F, SN DF
W TEACRE AR (HERN 1R & FRERFHFE (FREC? ), %‘riﬁ—*rﬁtlﬂﬁ;ﬁﬂ% (AL @
ERCES SRR IATND

HEREOEH, AT HER1OEBY THD, RBIRREE, ESEESHEE 0S4
FiR, 2l o%y R OAMS NEC S 1.88DH) &M WCHIE Lis, B o M0 IR oW CEIRL Ay B
ROWMERT-E., "CHENR. BEREZEHLE,

#1 ElERES L uyE

wEEs | #Er—~ gy b o g A — &
Egﬁs}(ﬁﬂm@m I PR (=27 8=+ 7 ) BIALEETE 15, 16mg

S I i RE O RO RERIA, AN | @EXmg  |pess ome
ShINo. 26 FAR (P4 R) B (10X 1X8a) Taht  [EREEE 3 220
SN0, 14ARAT_T-21 R dry FFEINE 1. 05mg
ggﬁ@wz)ﬁm R R (S FIRTH A LER) BTN & 71, 9ng

PLO-30401 |Bi¥r:1 B O R R A, T B AHA BREE: (5, T5ng
B Bk (1 %)« W (205%2 % 5em) GREE#2) |RBAELEER:D. S0ng
e A dr B ZETR 1. 05n
FE4Ne, 14ARAZ_T-12 R = i1 03mg

ZREGICHIRE B EEEGEEE - TAN D - B (REER 12N, ZRERfLF B U 74 L ON, HEER L. 2N)

3. R

F 2o, FALESBIZROBE WA RERAEE (58P0, FERLESBIROWELT- T8
FHZIE I AV FAE & BRI L » TR B FERHER. BRICE > TEREERBEE LD TERRL
e UCHERE, #3IETC/C E, BMLICBERERRE T ERTT, BESEIVERER
FUHE D TOEWETH b, A REFEIE R TR S EBRC 2 OFREZ v TBFIIE L
1T9 I foM L,
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S REER (DR - FrR (08B - BrR(2) JEh

F2 EFERFREANER L UBEREORR

14 ; i AR
S Bl sl @ﬁz@;’:mﬁz e gk CHEAE BEUICETE L - ERE
BEES % (%s) s (seBPE1q)

{yrBP+1g) - 1o B EE 2o BEREHHE
722-740 cal AD {(17.8%)
PL5-30400 T67-778 cal AD (12.4%) | 695-700 cal 4D { 0.8%)

SR (1) SKi8 9 —-25,55+0. 16 122618 1225=+=20 791-807 cal AD {(12.3%) T10-T45 cal AD (23.3%)

812-827 cal AD { 9.3%) 764-881 cal AD (71.2%)
840-863 cal AD (16.4%)
PLD-30401 ) 147-145 cal BC { 1.7%) g
BR (2) R SNOD 9 26. 16019 207120 207020 111- 47 cal BC {66.5%) 167-41 cal BC {95. 4%}

HCEEMR IR ADI950 E R LA LTI Z R LEERTH S, "OHER (yrBP) oEMICE,
OHRH & LT Libby OB 5568 FE AR L, £, LA "CEMRBEE (21 0) B @
EOHazE, BEBFEESC LS TER S, BB "CHERBEO "CHERRBENIT A B RN
68.2% Th B I L ETE,

2E, BEEREOFMIZUTO LB Ths, #3 AREcnUc/Cok®
IEEREE & 3, K0 0 IR A5 O 5568 4 & (. [ (MDD )
TEMH S "CHE/RIITH L, BT R o Hh BRI o 25 ) g i%g i%g
WL AKREFRO U BEGES), B IUNERO®E: (UC O AR 4 T.0855 | L0312
5730 + 40 4F) FEGE LT, L0 EREOEREC NS OB - —
AT ETHhA, 7 1. 0882 1. 0876

. 3 1.0882 1.0878
MC ﬁz'{t@EﬂE@Eiii}\i 0xCal4. 2 (@Eﬂjﬂﬁ?‘_‘& = IntCallS) 9 1. 0884 1. 0881
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R oo =R
— =B T s
Ay ¥ERE EHE (o) 1880 1160 1000 3100 1300 4200 30
T s FALRE 2
7 I8 gz 2
v HIURE sRALTET 1{2)
TEUE AT 1 1
2.5 b Ak 3
FFEET FALRE 1(1) 1 2
A F A A 2ET RIERE 1 1
whEY AR REEE 1 (1) 2 1
AVEIAYT F{LRE 1 48]
el = RIEREE 2 (1) 1 1
HEHE fR{LRE 1
ThHTE RALTET 1 1
FAAR RALTEL (1)
AIULE sRALFET 1
Y RALREE 1
- RiLRE 2
+AR RALET g
s AT 10 5
ETfE LT 3 2 (1)
A T RAEH 1 1 (2) 5
AT 103 (113} 17 (3} 63 (72)
T RALE 55 9 9 7
FALFET 1 367 (4 80 150 1
wsan SR gl ot 3
bt AL A 1
AT 1 3 (1) 1
S RALTET 2 1 1
A o F AL &R 8
ko mAiLREE 8 1
P HIA—F A fRALEE 1
FH A B RIEEE 1
FET R{LEE 1 (1) 1 (1)
TEHE RET& 72 (2) 103 (3) 7 28 (11 24
HE
A RET = 1
Wiz, RIVEEOCTEZTV, RICEEEZ R LTREOEIE 35,
(1) A= 12 Juglans mandshurica Maxim. var. sachalinensis (Komatsu) Kitam JR{kEE 24-3F

FTARTI2UTOHE CThs, 7Rl oINSl AR, RSt moOaRsdh D, R
EMERATRANC A D, BEIBE Tl . LEEEEENHL, BMIALRLLOBEN, RO
BT, ZRAFR 18, Sum, FRAFNE 13. 6, FRAFE 5. S,

RALRE - R{ILTE T8

BT, FERe2 o ENmIEEIE, REEFE T, MOREH A b s 05, BRROTE R R 257
HE TS 2, BIBEEEEL RN, BELTOWAERRREE CBRECRIEIC 20, T8
TRGHZ ROZEPE I H S, RROWA T, ZFE 10 dn, ZTF0E 7. 8mn, FED, AIEESE
B, EEm—@ICHEERO LDROERES, LDOUAOEHTIFHTOTKREBY, WE, B
16. Tmm, B8 16. Omm,

(3) =27 B2 T80 Quercus sect. Prinus {bEHHE 7+H#

EmmSE e, fEmsliaEn T, BRdes T4, &S 4 4, 18 4. 2mm,

(2) 71V Castanea crenata Sieb. et Zucc.
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(4) 7 17J& Morus spp. WefblE 7 7

Mm@ O A EERE £ 2 = AREERE ¢, BmBiEiME 2 d =A%, Hmidd 4 st
FEIZEWW B2 ML LD, B0y, B RomEaR o, &S 1 4om, 1§ 1. lon
(5) =& & )@ Actinidia spp. RIKFLF <% % FH

gl e, sl R RS, R G A AEAS A, Mg, mEEs S 0E
FHEL SR ZBEBERS B 5, BITECE, YT o0vF 7ot BETOREICEE
Lizfpof, BE 1 4m, 1§ 1. 2mm,

6) 7B - R Toxicodendron sp. — Rhusjavanica L. RGN ERE 7408

EmEm@ IO LR, AESLIFRADTPNEAREEE T, Flaeolhg, &
LOWEEENH D, BEEE, REHSIOEmEEOHFEI L THRE CORENTRTH DA,
EEBEHBEHEOLOED, VAVE- ZATOREICED L, B3 2m, 1§ 2. lm,

(7) B=F/ %  Aesculus turbinata Blume [RILFET +F /7 3%#

TR Th 2, T2 LERME T, FEREONRSE 2 BEERCEERES0H 2,
ETOREBEBOTICL LENLEERNH S, EEEIESOVEY, BRI LAN, &#BTH
KA A M Rre 2, FERE ICERUROMHMERAEICH D, RO T, FAER 14. 8m,
FEATIE 7. Omm,

(8) 7 F @ Vits spp. RALET 7 FUR

FESGE=AE., Amsld TmARLEEIE, Yaohieh LEESHFD CRRROE RS S
0. MmO THRF D ICHEMO 2 ROEWNENR G D, BT, Y7 PO o7 FURT
BB, &S A4 2om, 183, 8mm, JEZ 2. 8mm,

(9) =7 bz (JEF8)  Sambucus racemosa L. subsp. sieboldiana (Miq.) H.Hara [R{kiE AL AFH

FEEERY. MR T EARD, B SERSAS D . HERETm i ee
%, FeRolhAsErmicEs, BS L, 8 1. 2m, (EFEOxY =0 hadowEttdd,)
(10) #7 & Polygonum sp. IR{LEE 775

A IO, Wrimii =%, CS0ENL S, #HRESRIIME V-, &S 1. 3u, 1 1. Omn,
(11) ¥4 A& Glyeine sp.  fLEF <48

ERL a0, LE#SERE. AEmsliaEm e, Bieifo 1/ 76 T BEAR. Mixs:(2007)
AR, TROiEE (hilar groove) EEBOER (rimaril) 209 24 ABROENRED L
N5, BERE2 Tm, W2 3m, FE1.8m WEESE, A (2008 CRINEBREBOKRE X
SHET S & BAEMITEL,

(12) $F BT XX MWE Vigna subgenus Caratotropis IR{LET <A

EEEEAZSECHEE, WEEETTECRRME, B, Akl aRo¥asns 2/8 1 2E0R
ST, Fflic#F5, £S 4. 5mm, 183 0mm, /& 2. 8mm, /M (2008) W& EBAERE KESE
Hgg42 b B4R LR F O R R 2 RE S ThH D,

(13) e B Trapa sp. RIEFEE v

5E7: BIEREEAT. BRARoTEAN 4 FRICOTU 2, BRBBEL TTE RO D40

EEH L, Eimids s, R 6. 2mm, ZF0E 7. 9mn,
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(14) 3V J& Perilla spp. FALEFE +VF

WO, IREICERR B S, REICE, BWEECZAROBERERS B, =F <Lt
O VETHD, £S 1. 8m, I§ 1. 6mn,
(15) +=B Solanum sp. R{ERET +AE

gl R, MEmEiiE I, Rl ekl omsilEE RERS B 5, BRO—ImAe
EHETH, ZZ T FARBREE, TAMSOTAETHS, BE 1. 4om, 18 1. Smm,
(16) b Echinochloa esculenta (A. Braun) H.Schelz fR{LESHE 28

M. St & EEpiaooR D, WAEMEED 420, Rl cfimih s, BEEE, KR
BbsH, £ 1. 8m, BE 1. 4mm,
(17) v:cJ& Echinochloa spp. IRILET (AR  2F

flEElIBE 2 LIEMZ, Brmidhnh v AR ThH 20, ELHEGESURETH D, IEES
EL 30T, REFEROBBELREY, FFMO oLy billRY, £ 1. 9m, 18 1 lmn,
(18) A2 Omyzasativa L. BRAVEL » BRAVEEF (RER) 1 2F

¥id, ek bl s BEraAE, ftrmic AR s . BiERNT 4, Rl 38l
BI 7z M ORRR R B D, FRER S 8m, 18 3. 4mm, BT GER) 3 LE#@ ey L 20,
HIEmSEIFEMAE, —imCIES Y, Wl /RO 2 BORWESRH D, £ S 4 5o, 1§ 2. 7mn,
(19) 77 Setariaitalica P.Beauv. [RIVESF - RAGET R 28

B SRR, MBS AR L el e SLEERE B A, BE L Tom 08 1. Som, FET (GBS
O L@, MM, EE PP ROEASREICHERVENIEOIE S 50, &
SFERO2/BEE, KE L4, 1§ 1. dom,
(20) o2 ap & Setaria spp. IR{ILESHHE 28

@RS, sl TRRATOET S, T UL DGR HEERE s A 2
T2, F& 1L 7o, 1 0. 9mm,
(21) A4 2% Hordeumvulgare L. [RAVET (FBE) 1 2H

flEmEE RARME, M PEficid ETICED 1 AOERH D, WEO TF i i =AEOls
W5, EraFREEAE~MAE L 25 (Jacomet, 2008), & 4. 8mm, 18 2. 4mm, FX 1. Ymm,
(22) 2 AF (R 2 AF)  Triticum gestivum L.  (R{LFET B 1 2F

R L DREA RV, Em@ - imS o EE, B i E T ES 1 RO R 5,
TEO TP REICAREOR: 52, T4 AFICHSTREEIMES, BIod LTRSS L0,
EEA L 2V TH S, BEBREERHSES, FEaflnmE S 225 (Jacomet, 2006), *
fasFogs, E# TRLEOBRWES ROINOVES) BERMITC kD, 2 AF B3
SAFOTA D= LF R EEEEL LA, —EHICEEES LAF LR L TV L ORI AFT
BH, T THRARERTRME L, £S 2.90n, 18 2. 3om, EX 2. lmm,
(23) Y8 Sasa sp. PRIVEET (AR 1 8

IR T, ORRT, Mmooy, FEmdb ool e ety Emd LBt s, T
e OIS 52, &S 4. 8mm, B8 2. 7Tom, JE S 2. Tmm,
(24) 7 2F} Gramineae sp. FAEFR
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FEmEERE R, MEmE e, SRS, PmceRE0OMEsoInAH 5, S 2. Om,
& 1. 2mm,

(25) FHH A Unknown A [R{LFEZE

BXEROM R A REEEE, BEidE < SE, BEE 4 Om, FRAE 2. Om,

4. EBE
PIF, BT IR BlIc B EE2{T S,
Gk (1) BER

PR (AR OB TR THD SRU biE, YAVE-RXATH 1AELRE, ©
BABLOHETHAN, TRLOEBETHTRLS, BoNEDE 1 RO Tholz, Wimtk
WEOREHIT > Ty, FRSTPENDBIRN LR &, 7Tk DAV RO M
b, EHRENTILVERE, BFEBOY~ 7wy F 7y, BIEEO 7L VORISR S B,
il LI REE BHEE LT, M0 IS NEEESS 2, REBFATE, DA OFRRK
EENAERSERY L CREORRE LTEY N E R L0 LEICERLS b a D (R
F, 1996), EHHTOREZOFIRIC W TIEHES D E ZATHTH S, £, IERMCATHOBE
L VE- ZATRHLETA GRS, EOHFHLEDTSE, BRBUNETSHS I,

SEERER (O A R~ 10 fRTIER) ORIUERENTH D S102 b, FEHEH O &, RAFEE
7V, B Lo THAATERUAVE - AT EATRABLNE, BL (58 bl EL
ETHFREESRKTHY . MoHOER TR L TEEAICE S WEESRE Y, [ L PERF
R0 S106 CRRAE B, VT T - A4 A XFTF L TRALTBIIELLE, LoD
CHEBAICRGIAZEATRES, Bl AE LT OB BENIC R Lt PE L b
no,

[FriR (2) W]

HOCRH R HRTEE (HIEN [ ) OB UERBCh 5 S102 OfF G KFE; G, A= 3
O AE L, b VERENDTMCRLNL, ML LERICAZLH, HE L EeRIcsb
BVEMETHY | BREE 5 BICEBREAICEE Licds, RELEMLZIFIC AN TRt R EhA L)
CEETRILL CEENICERE LB L 05,

SIR D 1 Babixr VAL EICBLN, SRl bt LEEREOF UFEOEELHW TSR
EEgCBmES 28, 2B EEES Thof, 7 RO EOHEMF (60g) CRBEICHRL TV
BRI VORELEER LTV AADL, BEOE FHRE SN Te b 050 508 TRk
LicrlBEEe ENEBEZ N5, BERRKOV T ARED2F IR IEHHREL,. BBIZEFLT
Wi OB BREICRE LICAietER b 2, Zods, SI04 OFEN GEREMEAEIZEEB LN
o,

THREOHEERSHD SKI DR TEMLIL, £=70 3 b7 DV BEL, YAVE - AT R0E,
bR/ %, TRUR, =0 b2, F7R, PHFRTAXER, B VERDTRACRLNE, £
A2 e ) DR RSV, BN LY VFECERRE, EREMEED 1EERSTho/, 8oh
FHEEOCHY L, FTREMEICL AN, FoEsENWTh L ERTRAEETCH S, AL LREOF
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BEMER S B SK35 oL@ Kb, A= r ), FEUR, =V 2, ¥5E, TVED
Bohiz, BohEEEDI S, F7RBIEHECLAR, FOIEHPEVWTRLERAREEETH D,
THED LEE OBV ETHLH, RTROARICZ 5 LEEERREy FTCEERLTNAL ETh
i, it Fo o f BRI AR bR TREL B A,

7T AT TED SKR21 oY VB LIEREREFIAMERELSL LT, F7RIEEIC LS5,
IV EFTIREYFT FE., UAVE-XATERLAL, FUVARTT ¥, L A FEEENIC
AL L7E/mReErH 5, 7 ) OFETEREECHBET S L0 4 @R T, Kikd (6620g) 0%t
THEELTE., SIFFEEn TS,

BIMATH S SNI4 DIFEALGE, 7 Vb E, =73l fafbni, 7 ViERED
HTHY, BREE S THRELBMARST2E, A b OB TR L2 2SN s R L
frEEZ LGRS,

MBI 7 7 2 a5 Ch 2 SK20 OEmE i3, EEMEZEEEIS N7,

FLRFROBRLHICH S K4 OFEE LA BT, ¥4 FdRPLIMICReRE, PETHY,
EO L5 R THEENICASEDEAATHLN, FAFITORED B2 EER, BOSTVE
PR E o TR B A,

[GiREHER (1) #H]

I & 10 it ELROBEEREE L TR0, BR - TRRRE STy 2 BUEREF S103
DELTHBE, PUVRBE=FFTR, =V hapbdhicGohlk, WIhbBHERETHD,

ERIFFRO SIS oB L0, REEHO 7T U, £HARL T FUBLYF¥E7, HirLoT
HERWEA Y TEARONE, YHFITFTORBEIFERCAVWLAEWMEELS D, T TN,
VI FF - AAARETF  UFEVAI A LA TVE BRI L, AR RERH S,

FERFAD S0 DA~ FERELADEFEREM N L, TV LM%, B, F4ALF,
FR/LNE, 2055, TURRLERo/, 1B EHREAEE LT, TRV BEYF¥E7T,
IBERDD, Bl Lo TIIRAFRAEEE LTI TRET IR, ¥4 ABBReNE, ¥4 2R
AR KESTChaolk, BROY b, Y FTE T -AAARE TR FTF VI, Fo¥y
B. AIVE, tU, FTRE, txB, /a3 EL25E, BEEDICAET L TV L OB RS
B L, A DIAAIEHTERMESS, HMIEME TLh 2D, TUOEERELE ELICERANICRLIA
ENloaBEER H D,

B AP AT TAMAEDO 7Y HT70F b s A -7 b, REAABLDTLIIELR
TWa, ZHhHOMIKBEETHLH L, BN TKETOE-CRM, KB GRS LTV
Wi, KERPHUROEFTICAT L OB SRR 8 & —Eio N b, ERACE LA
AREME A BB 2 65, 5%, (BHEFCEERN O L 2 ICAAEShTwed, (B ORE
FIFH EOHERHETH D,

ERA~TEERO TR OFRERH 5 SK01 @ 1 B25bid, BiEwEho 7 Vb Bsns,

LD L 2z, &IREER (1) B RS Emie<, o7 7E3EErL/RLoNTED,
RN WS ESRS, (Ex RlId - SF Y ANy )
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SRHEIE R (1) BET - #FR (1) B - PR (2) BT

L

‘1..

11

licI 14a I 14h I l-].(‘I 15

AAr—i1-3 9 5nn1 4-8 101 Sa—b 1da-b, 14 1ITIITI 13c. 140@'&5
A=A E F“‘ﬂ:& (R (1 R, SK15 BTE .2 ’?UF“‘H:;; (%—hﬁ'. (2) WEE. SK21. 2U @ L 3 7'.»'17““:?% (%—hﬁ'. (2) BER. 5103, 1) .
4. JFSEITISHREARE FRE (2 B, 510N 1R L5 UEREE (RIREER (1) B, 5103 ®L) .
6 weaEBRICET (SREE0ER (1) ##F. S103, ﬁi) LT L SER-RATFRIENERE (ER (2 #Eif. KI5, B TR .
B VB -RATRIENEE (FR (1) #. SRO. THAMED L) bF/FREET (FRE () &, K5 BTR) .
10, FEDERLET (FR (2 #E6. SKI5, TE8MA) L 11 =7 ROkt (RREER () R, 5103 W4 .
12 4 FBRRIEEE &R (D) B, KI5 BT .12 S ZXBRREET (SREER (1) &Y. S0, Av KIE) .
14, HHLETATEERIEET R (D R, K5 BTRE .15 ESEBERERE R (D O#EE. K5 BTR

S| AER

THET (1996) ROREF-FERF— 588, HIBEE.

Jacomet, S. and collaborators Archaeobotany Lab. (2006) Identification of cereal remains
Trom archaeological sites. 2nd edition, IPAS, Basel Uniwv.

/NMEFAT. (2008) = A RFET-REIEE. AMESACH [MERLREROBRY 3] 1225-252, BEARE
AMBELE - £ 4 R E - IEET (2007) LEBREEND LB IIRE - BREIZIS T 2L
I LR, 15-2, 97-114
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1.‘ 18a
2la I 21b I

23b 24a | Jxlbl

26a I 26b I f.
27b I 27¢ | 284 I 28b
24— L1629

3 e g N
BORR2 #UR (1) (806 - $UR (2) 58 - SREHER (1) JEEBT\?b\bE:I:LLJ‘“be% (2)

16 ¢ YERBEERE (REER (1) &, SN0, 118 .17 FRARREET (RREER (1) @&, 510, 118

18 ETERERET (HREGER (1) @5, S0, = FIE) L 19 ETEREEET (2REER (1) &, 510, 7‘17 K .

2. of REMEAT (RIRENER (1) #ER, 5103, A= FIR) . 2. A FRIEET (SREGER () #E5. 5110, #< KI@) .

22 7OREEAFE (RIREER () EE. S0 1R L 23 FUOR{ERET (RRERER (1) ##. S0, AT KR .

M. TOOSHERIEESE (SREER (1) B, 5110, A7 3B . 15 AALFRICET (SREER (1) & 5110, 118 .

26, TLFREET (RREER (1) @, S0, H=FIE L 27 FHRRIET (SR (2) B, SK5, LRAT) .

28 1 FEEEESE (SREER (1) B, 5110, A= K3 . 20, FEAREEE CFF (1) &b S102. 5@)

29
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BAE BROREESITRER

L. Bk (2) JEOTERANT, MRRaNT, 77 b« A0l
Rt vg - IR

1 JHE®i

TR RETICHET 28R (2) BBV T, SRR~ PERROBERB SR s,
R O I AEEL THOMEAH A 0l0, Z OB LREEE R L, Bt &k
R, Tk ARSI ET T, MTFTH, B 2T T EaEmairoRET7 L.
THEAZES THOMEEL DN TEEEZ Tk, 2. —HoREHT>WTid, FREAOREAD T,
DEB/L D, AEXHST LTI TS,

2) L ik

St OERHA I BREALBE FLrF 12 Tha, BECHRORKMBICHREL TWAB
REALEE, L6 afg CELRRLE), TbE (MXRAER~RAERMN), -1E (§
R REEILIAT) . T -2 8 GRSCHEFUEHILIAT , VBN Ky S g, MEREEE BT S
RlrF 12 Eurnl b B MESCRRELEE) . g (MR REMea ., VB (EE) . vV
B (FeEaE), VB 1B WEoShTwns, MBHpRERTBTHRasr2+45, F
VT2 CHBAERY D, ZAbO b ot A R L BRI BREATBOT aB I bE,
Mm-1g M2 L, FLrFR2OMBOFHEEBETHS, SABHIREMTHERICE D S,

e , F=1 SHEs—8
SE LR EHC N T, /O Ia TRk {LLIE 26 (2.5Y2/1) 34 b
B il " T B8 (10YR2/2) 2L b
FIE T FER L i, m-1 2 (5Y2/1) 0 b
-2 TR IEER LLET AV —T7EE (BY2/2) -k
2-1. {Efath L1z | I B gt (10YR3/4) /b b

A REEN g 2 mEFEICE D, 0% KERLT ) 7 AREREN 2 10 SEER 2, KiE#,
4% 7 v bR REREIR AN A 1 RER BT 4. AKEEtE, ESBE (2. 1103 L BAR SRR
AR AR AT, FES AR LT S, Kk, FEEEETV, E0NTTE R R
S (BEKERER O IBRREE | OB & OREEE I A 20 SRIERD 2475, Kk, Bl I k) »
EETLEFERAET 2, Z0BELD T L7 —rEERLAE, 7L — MIBARTERS 200 28
AHETHREL, *OMCBENAEAEN - MFE22CHA, 3510, (RIFEREORG N2 E
A THAEIZEA (PLC. 1683 ~ 1689) #{EL L, SEZ MM 1 Ic#d 7,

2-2. PRIt

B E SR L B O S ARO FECIE AT o, MEEOREIOEEEDC VU v ENE,
MEBEEIToE, OBENLT VST FEAERL, o8 — R EmEmICE Y 8 L, ek, Ak
lg HofREEEIL, ’RATRD B,

X = BD/AC
X: ikl g hofbirEa, A stttV ERBORER, B BEREH VY v oER, ¢
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BigdE+ 7Y 056, HAKCHWLER, D: 7137 — bFOHRIRE
23, ST b Ao air

R LA ZERE, SOFET 5 (EdrBEEileE), pliciles e 8 2 b2
=2k, 890,02 OF T A=A (EEH 0 0dmm) EZ 25, i 30% OBk AkFEK &R
20 ~ 30ce Mz, MAEEBDLIELT S, MBEE KEMZ BFEFE A —Io L 28EO 580,
WREEIZ LD 0. 0lom LAF OB F&#RET S, ZORELY 7V E2A0CGER S L7~ &
fERL L, BEE L7, RS L ORI, BEHIREERERICHET 2 7T bk« Az 2T T
A=A 300 @I ETHE TiTolk, Ak, REFEREOCRFLEMEREKLRAL CEEZRD,
Wi 2 icdd i,

3). BE
3-1. fEF ot

5kl b SN TE - T OSEE . BARTER 22, EATER O, BESEO L XY
AT 2 DG Ths, ZALOHN - BTFO—ERER2ICTRL, HMNER 1 ICR L, A
iz 317 2 MARER OEHSEEEATER L R e LeanssE, BTN & IR T OE M EHE
ITREZEYE L LEESETCRLTE S, i, MEBIEBNTAS 72 () THAEYEREE

B 3 ;2 e
b OSETER] e BRI _EHEHRT SR ——— —
P 4
BN 1 b -1 -2 I
ESTIFAYGRE o SN2 = 2
. - Tsuga vHE = i = = =
% I~ -QL-D g J;J &L\ Pinus subgen. Piploxrion vV BT EE = 3 = = i
. Seiadopitys I FTXE = 2 = = =
= A ?‘«I’@ ?E*ﬁ:} tf: é\j: Cryptomeria AFER 4 2 - - -
Fterocarya—Jjuglans IS IBE- IR - 5 1 = 8
mﬁ@ﬂﬁ & E:zl:@ Garpinus —Ostrya T BT AR = 3 = = 9
Alnus SRR 2 45 3 1; 22
E? ® Fagus TR = 22 3 = 24
{E 73 \%) 2 ﬁ} 3’7) Zj Wuercus subgen. Lepidobalanus SRS FHE 1 25 54 3 49
N Castansa 7 1B = 27 99 205 52
5 -
75:\ %‘& t'L)j E'j' 5 Ulmus—Zelkava ZLBE-—FrER 1 T Z = =
‘ Cercidiphyiium WY TR - - 1 - -
SEIERET %E s &5\ Phellodendran E R = 1 1 = =
Rhius —Toxicodendron ANFR-—GNLTE - - - 1 -
{HREMICE A e EF SRR = = 1 = g
Aeer HEFR = 2 = = 3
- Aesculus FFoERE = 55 24 2 11
E— L CART Tilia vF SRR 1 1 = - 2
" Araliaceae o2 1 3 5 1 21
%60 ffﬁj‘o\ B X Frarinus FRU=E - = L. = 1
Viburrium HvXIB = 1 = = =
%21::':}% DI a E Lonicera AABATE = 1 = = =
B
WD T A Bk Gramineas o 7 2 2 - 2
Cyperaceae A s 1 = = = =
T2 T — Thalictrum AEwV IR 2 1 = 1 1
7 l-\ %1‘? Brassicaceae Ty TR - 1 - - -
Py Leguminosas < A8 - 1 1 - -
ﬁ L 'C \%) ﬁ*m*ﬁj GCalyvstegia e HA R = = 1 = =
. ” . Artemisia IETXRE 20 & 13 3 =
B2 E EHAR Twaitiors % W z 1 7 = 1
75 7" 7" b;b ?E*i} Liguliflorae e N = = 17 2 =
wo R T A1
: monolste typs spore =SS 5 9 = 1
%?ﬁ‘ Q: @j:f‘%lljj [, trilete type spore =3 5 3 — 2
. 1 < == —  Arboreal pollen A TER 10 206 200 213 203
FEEEE K THRT Nonarboreal pollen i k) 11 41 8 5
- 5 . Spores AT 10 12 2 = 3
TRICEEDTE Total Pollen & Spores TEHT - BTk 52 229 243 218 211
< . unknown -85 2 3 4 — —
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s IRHIE IR (1) BET - FFIR (1) B - BFR(2) BRY

BREFTEOM 2ETRY VEBERVES L TED, 6% OEBEMEL RTH, EuBiZms»-s
TS LTWE, FF/FBIRM 2 BCRESDSRVD, EuBicmbh-T#EiiLcgEy, Ib
TN OEREEE =T, TOMTIE, 2B 7HBES NV /B .7 TR EOBEEMENE,
afSEaFSHEHBIIOBLI -1 BIZEBWT 120 & 278 DEHESL, ~r/ 2BIEO b EIZRY
T2 OEHEE, JHEBEILBIIBY TN OEHEG T, PLryF120MBTCHa IR
aFSHEESY VB, FF/XBREOERN Brh, B REFTBON -1 BOEMMARIZELT 5,
B, WEhoREHI BT L ERTEROEHIT RV,

WAER ALY - M

kR B (R )

B

Ila
< 1Ibfr |
m-

-2
cm ||| e

Ll wD <0.5%

BARTER Bl

A TE R 200 {

3-2. TRt

HEL, BELAHELFEIL, SORERLICTT. BEOHE, BREFSLEBON a BioizR
¥l 1g 2% b 634, 945 8, I bBIIZEE 15 Y 410,672 {8, M1 Bioididkl 15 %9 1,336, 253 {8,
-2 Bicidade 1g 40 900,014 18, kL F 12 oMBICEERE 155D 113, 096 BEOREIFE S E
LT,

%3 WHRSHCAN:REOHERE

BEEF LB FLwrs12
Ma Ik m-1 m-2 m
SARCEVERE () 3.07 3.11 3.74 3.38 3.8
BESZVEY () 1.1737 1.234 1. 4228 1. 526 1.2124
HACHVEER 0. 0026 0, 0034 0. 0016 0. 0023 0. 0038
LT — SR B (1E) 4,152 3,519 5,620 4, 585 1,347
Forkled b ok (E) 634, 946 410, 672 1, 336, 263 900, 014 113, 098

3-8, F T b AT
BIE - SN EYMOT Ty b - A=l kL H5 A — R EHEO LB LEE g 4 0o
EFS b B e BE BHeHYDTI b - ARILER

. . FFFEE | T RE | o s R FEHE This AR
R, —EFRERLIITT, (8 g) (8 ) (8 ) 8/ &) (8 g}
P35 L FICH ALSERE D Ma o[ es1, 500 8,300 | 196, 600 78, 300

b 1,700 | 1, 786, 900 26, 100 | 425,400 | 134,200
FI Y b A= BRI, m-1 o | 1,651, 600 11,000 | 355 000 | 104,800
k1 D oRHEEE TS -2 0| 1,547, 800 3, 400 65, 000 59, D00
= 4, 1/]\]/1%12} 1,700 | 1,634 200 8600 | 112,400 | 107,200
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FAE HENEDN

EORRE, A THHE L T HBR, o rEs, ¥k vy VRO 5 EEOEE M nER
AR TEE, 203 h, WIhoEEHCBW T HLERD Bar-co it ¥ BRI IREERE R T,
631,500 ~ 1,786, 900 BOEHEL =+, Vi BAMESMIEEREIB REXRATLE CIHN 2 ErE
0bECHEMEEEZ T, s MO0 e BTHELSD R RS, MoF rERex ik, v
P HEOHEMREREL, EHEICEVEHZ b0, ERERILT Y BRMEMIEERE L RET
ba, e, FoER (FVRB) LFEFFER (i, vy otE OEMEIEERLS L, BRE
ALEOM -1 BhbiEs rEROEIENELTVE,

fth,
% W) o
A s A 7
o - i S »
4 n i L |
i i 21 1 g PEHIBIA (5)
“i\
L
b
(S
W [ m-
-2
= om
’ 2, DG, 200, 000N
w_— C—
E oz /i (20 MERC B AR R S i
4) ZBE

DR Gk, SRS ORENCHER SN EFBEICOT, TUuBE, LTS,

9, BREKRTEOM-2ETiE, 7 VBRI 9% U LoEHELRL, 7 ) Bt bz
Haehie, 7V OfERTERICBHR T, KRESOERD 7 UMNIZE T L, #EE» B 200 BE
N3 &S OEHELRTHBIMENTWA(EN, 2011), M -2 BTIL 0% EOEREERT D,
F 2B RERTEBORERISETILY UAARAT, @R BHIAO S 2RIIIEEOmIZ s )
PRANED o TV RIBetEN B 4,

FO oM -1 BicBwTh 7 ) BIEHOBHEERE <, 7 UMIMER L LToMmE AT Tt
EEPpNAD, ZORBIZTI IR IEES T/ XBEOENLELN S, BHREBRATIH=A
FULERR (F)HEA, 2006) RARER (BEE - 3f, 2000) 2RWVT, MICREUCTEIREICY Uik
FF RO EREBEZ N TR, M-1E@TRENEZ I BIEHOEL, & FF/ X B
DT Z OBERLERM LR THE EEABNA, Fi, HEIEA (2008) ([ Z=ALILER
OTEBERBEAEERE L AOES, TEEROBRNERETARNT, 7 UMSBE FF S X
~OELE EbiD, BYEREREIC BV TS FERERESENT 2R EEL TWE, FE
iZRWThH, FFRBREROBMT 2EETHESY FEAEREOENS RN, EMEREHES
e E R EOREHEm A= NAILERRCE T3,

BREFTEHLV LENHEREERICMES S F Lo F 12 0BT, 7 ) BEHIRR
Bisd, PFERBRa T I Ea T THEBOEMMBLRLEVELY, BREATEDT -1 BTt
FEERIZEEET 5, Lo T, PlrFl2ollE@dBREARATEOM -1 Bioxib e s B s, 7
L, BREFTEON -1 Bt ~2 &, BARENE LRV, B2, EmREcEhs s
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S REER (DR - FrR (08B - BrR(2) JEh

FEDESEESN T A Y, BERICET 2 EHMORSSEESN T e E T2 &, FRIC
HefE L7e o bbb B3, BT Lo URIREICR Y 34 U AFReMED S 5,

BEEATBONbBIZRAEE FF/ FBOENPE 225, LoT, @CRAREH~IRERRIC
X hF FAREEI T oM E I LIIATFTWEEBE L NS, £z, ~Yy /X REEROREME R
B, BRHZE Y FHRBIER LT E B s, MRRSITOBE TR, b Bk o
EHREBPD 0, WOBEEZR L, RBL LT ROMBO LS IC, BERFETHEE
AR ES L2 BAREFETIEE BEERTEOT B, M-18, M -2/E) IMiiRE
PELEENAWEDH Y, MEREL TR U CERAL T L Bbha, —FHT, #HEX#HS
TOBR T, B oSsOEFERISEVAZ . BB R B kg ORE CaEREITE
PEUAFRESTE SN TS EXAXFESTOESE) MRS Lt X BathoRE
PRETELDE, BAIEICREDOROMEL, #a OREOMRR OZ L ICHEBE RISTRLO
AE, BB L QO AFREES B S,

SEERFRLIEO L a B Tidt+ a2 E0TEhibaligbohih i, 1 a BHEERO HHEAEIC-D
WTERTHOEE LY, EEL, 770 b - A5 L EHEREOENES V22D,
ZORHOEMEI L, HEOZ LWBBThH R AREES S D,

BB, FCRRICER LCOREREMAEE Th D, SEOaiEiEHcE Th s BAER IIEE
BEH 00wy, BEIOEREIIBNRE o EZELEND, T ARG ORR
T, bF /BRI L D SR (I -1 8) 7»bIEs P Eh MR R DRI B 54,
FEBESCY 7 VIEOCA 2RSS sz IET TR Bbnd, 3, WTFhoiEiicknt
iy RS E TR EERR (R 3 2  EEH L TR Y, BEEING 7 VAR B F  HROOTIORE S
WA RO HER SR E LT T EBLZ LR, 2EL, BREALEON a BTV R
TIRERIIAEERE (KO B L TH 0 | EER LIRS AR OF T B OV T S A4 S8
B, (Fr %5

51 F sk
THEERT - B (2000) EHFEFRE, HHRMT KRR B 50N AT DR oA L.
EASME, 9, 43-53.
el M- T f - iR U TAEE (2008) =AALILGEERO THEARRBEE - AR, AOiTEhE
LUOBRR7 tBOBEE - AR, 16, 37-47.
HIEM (2011 7 VAR Ofd & =N ILEENE I B0 AU R O 7 U ARG i, flds
"2, 18, 65-76.
HHEM « gaAR 8-k BB - HEEES T - BB (2006) =PiLILEBROR AR & A OTEE.
A SO SRR 2 5, 49-82.
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Faw HHRMNENN

BARRL #riR (2) bha 5 E L= (el
L2 U (-2 PLC. 1683)

2.7 VgIERsL (-2 PLC. 1684)

3. hF2%E (Db PLC. 1685)

4. 72 XH (b PLC. 1686)

5. AZ=Y YR (-2 PLC. 1687)

6. X (-2 PLC. 1688)

T4 AR (-2 PLC. 1689)

= 2=



ERETER (L) BEF - HHR (1) BEF - $1R (2) BEF

[MRR2 iR (2) BB HREH L 7 A EERR (K

LA IR E AT R (4 (T b) 2. Wik e SRR U B A (- 1)
3. L 7 iR IR B (4 (T b) 4. 3 E IR Ehim A EERE (A (1)
5. o> & 4o BB AR EE R 4 (1T h)

a. B b W
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FAE ARBZELF

2. Bk (2) EB LU RENER (1) SR EEOR XS5
2 Nt A P i

D HBE®iz

B WHTIZCETET 28R (2) BB L OSREER (1) EBHORE TE, FENWRAOH D
BrmtlanTnag, 2 CEFRAOHLBORAOEFME & LT RRHEOEEXHAT 21T
o feds. BR (2) EEOREHIOWTHEL, T atr. 777 & b - A= ahr, Mkt s
L Tes (RIESH),

2) @ Gk

arirxd g, FR (2) EMBEONbE (No. 1, MR REM~TAERR) LI-1/8 NMNo.2,
SCRF B LWE T, &@REFER (1) BNOFREHHO 18 (No. 3, sE~FLRR) &1
or & MNo.4, 1JBLIAT LVERLAETEHARTES. (F1), R (2) B0 TR, #3X
HMoBEOR H2RBECERLZ, TbE (No.1) i, M-18 No.2) XHE:L To0RAE
HOTW3, £, EREER (1) EHOTEE, REBICHE L2 ROCBETROTE Ne.3) &
FOTHOERBAT (No.4) Tha,

=1 AHHER

No. BB L BT SR =X fBE
| 1| #FR@ BX IbfE |#BCRe U~ R R 5YR3/2MEFR B

2| #®F | EALE|] mE [ExmneEdoviET BRy/IBEe v
| 3 | &REER g 1B HRAE ~ AT BYRG/GIEE

4] ()EES MorlJE |18 L4 BYR4/RIBE R

BUERENL, G, Hlr oA ) U FICFEE L, ES AT 20t 1S ET LA LEY
OEER, EH L, REXBEOWE, DATATA F /77 nd—Hatflom R ¥—25
R XK Rt SEAL200VE 2 L 72, ZEE D AR X B 25K 60kV, 1000 ¢ A 2 2717 A (Rh)
Zo—4ry b XA B AEAS Smm 3 72 1 1o X #R R HHER 1 X SDD B AR T D, Z 03B HE D —IRT «
BRI ESN TR, WERR, BATH LT YNEORESRNLS, MEETEL R Y
2 (Na) ~7 52 (U) CThdH, BurBEOREISE X o EBOHE L& TES, HloEEy
s s b v AORBEEEY, BESEE, BE8F - —R7 407 OB 5 16kY (—
W7 4/ FEEL) « 50KV (—IK 7 ¢ A% PoER - CARUER) D&l 3 £ T, MUERRIEA S0 500
~1000s, BFEMATERE, BHE Som, REENTEHEEZICHRE LD, EESE, BLhoR
THEHL, /YARFF— FFP I LD EERSITET o7,

3) SRR
F2ICEFESIERERT, SOBR 8 (Fe203) OSHEERE.FHR (2) EHILbE No. D
25 10.66% M -1 @ (No.2) 75 10.47% @iREER (1) BB 1B No.3) 239.35%, 0 or ME (No. 4)
7311, 84% Th o T,
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S IRHENE R (1) AT - #FR (1) BE - 7R (2) BT

#2 FEESHER (massh)

No. b=t Biir | Mg0| AlgOy| Si0; | POs| S0 | K0 | cad | Ti0g| Mn0| Fesly | BbeD| Sr0| Yo0a| Zrd,
1| wwe | oeBlor7|17.17 ] 66.05] 0.84[0.51[ 1.57| 0.78[ 1.02| 0.54| 10.85 [ 0.01] 0.02[ 0.01[0.05
2 BB m-1@|1.11|18.28 | 64.91|0.91|0.56] 1.51 | 0.70] 1.03| 0.45| 10.47 | 0.01] 0.02 0.01|0.04
3 | amerum| 1B [0.66]19.27 | 66.74 [ 0.62 [ 0.40] 1.55 | 0.60 0.44[ 0. 31 9.35 | 0.02] 0.02 | 0.010.03
4| WEE nomE|o.76| 19.95| 62.69 | 0.890.20| 1.98| 0.71 | 1.17] 0.31| 11.34| 0.02 | 0.08 | 0.01 |0.05
4) ELZ

TEAFRHERVLORECHSOFELELLNSA, FEGHT LIEEINT L 10% BiET

EEEICIHE =L, ToT4A0E o T, SN HEOREA{EESE LD,

BHMBLIEBESFERACTICTHEMER LI 24, Fhd KBk, REOE AR

Eigofe (3, BRE1)., LIV, TEBOAROENT, SEO0EEILLbOTERL, &7
R®3I BRBROEBREL

OEBLE o BEICERT VD L AN
L, FEBEFWLE No 1, No.3) 1E, &
Bt (MNo.2, No.d) LVEEE LS+ W0EET
iZhofcbZBZBNS, (PTIEBLE)

No. B =i TR e
1 wmre LB [sYR3/26E718M |SYRG/BHEFRIEME
P EE M-18 |s¥Ri/1E486  |5YRe/5IEE
s |ameer| 1B |svresies SYRG/31E 65,
4| WEE | nomE|svre/2mEE |SYRe/SES,

[=ihk 1

B OERRIITR S
L. WEskal 2. PEpk

e Al




FAE ARBZELF

ESE FiR (1) - Q) BEHEOKILIEIZOWT

BLATRFRF R - HTS

G
il

s
Fooed
g 2

WEEES L VR S kLR L 6 EBH oW T, LTFOBSEE T o1,

ZRBRBHZIOWT, BEHESHEEAVTKEL, BEEma PR~ 7 oA —F —LTo
BrF &R Lok, ROBRAME L H T ORIT 7 AOFE KILT T 2ARTFET 551014 OFE,
R OB EE - L, TOBREELICRLE, KUFT A, FORE, Bive, &
i, \LEMEA SIc L RERLEET A Z LA C& 3 (BTE - #Hdh, 2003), KWA 720
LR EFRET D HRE LT, FE, E8F 7 o—T w1707 +5 0% — (LLFEPMA) B 6 6L
BB LI T, RBETH, 28 (REEE 1 RU4) Ok F A 20T EPMA 5
rEir->7, B L7 EPMA WBARTRY: « Sssoir o ¥ —FiR@ A A E 18 JXA — 8230, ERE&M:
VINNGEEE 15 kv, FEERKS <X 1077 77 Thsb,

&1 FROX2ERF D KUK
HHES | Epe | #5 | HIME| B b IALIERL R KILIRD FR fex

* 5 - KIEFA(pm. bw) . fEEN FA. BE. TIMES. N y
T{FROD IR S0z e st pER. MABE. SREE. RERe | BT

KT FA(pm. bw) . TAAMERG . I LA vk,

2 $TR(1) | IR-2|  sind R S B-Tm  (75uh-$n"-AEY
¢ ERE) B s | R toHE. MpE. Ram | BTl
6 $R(2) | -6 |  SKio _ | &RA’3Apm. bw) . PAARR . IV U b B-Tm

MREE.HAEE. EHEG. TERLY

AU O KINT T 24, FORE, A (KRBl 20FE), £EEY (#1) RUFO
bR (2, 3RUM) L0, UTOo L3 I0@BENE,
(1) HEAWE ML 77 B-Tm) OH T ADhbE b HEESHARE
(TARVEARTY vd—2% A bR, a7 A, Ak (B KOk T
L FEEEnb o)
A BB S 2, 3,5, RU6

(2) AEILE /M7 79 B-Tm) &+BaT 75 (Toma) OHTZABRELTWVWLEHEEND
ek
(TABHVER, =PV vd—Vv A b, BRI ARARE BES) 28H, FLrT 1w
Feagkimnho)
- EREE 1 R4 (B 2RRED
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S REER (DR - FrR (08B - BrR(2) JEh

£2, 3RU4CiE, REES 1RG40 B-Tn R Toma 7 A0 ERA HHrE%E < L7, B-Tm @
AT AR, 7T VHAESE B-Tn(l), #2—1R02—2) BOT AL VHECEE B-Tn(2),
I -1RT3—2) THY, PFE~1FHROREMEEATEL o7 20 10 ik OEY
HERETIRURCRETE 2,
F4—1R04— 22k, To-a DEPMA 77 A AR L7z,

F=2-1 FR () EFO ML (B-Tm(1),EHHEEE

EE%
No. Si02 Tioz Alz03 FaO MnO MgO Ca0 Na20 K20 Total
1 68.80 034 14.92 an [XF] a10 118 8.08 542 9879
2 66.90 034 14.31 380 0.08 014 111 813 548 9840
3 65.74 032 13.72 352 011 010 097 5.34 5.24 9508
4 68.84 040 14.80 386 018 on 117 5.70 572 0834
5 6434 043 1524 360 0.04 0.16 113 573 564 9638
Si02 Tioz Alz03 FeD MnD MgQ CaQ Na20 K20 Total
540 6434 032 1372 352 0.04 010 097 5.34 524 9508
BX 66594 043 1524 389 018 018 117 813 572 oao4
Ty 64.18 037 14,61 373 a1z a1z m 5.80 550 9752
B REE 1.138 0047 0.601 D.148 0058 0028 o081 p3zz 0188 1711
100% I EEL-E
No. Si02 TiO2 Al203 FeD MnD MgO CaQ Na20 K20  Total
1 8771 0.34 15.11 376 017 (R[] 117 6.6 548 100
2 8799 035 14,55 395 010 015 112 8.23 557 100
3 69.18 034 1443 a7 oiz on 102 5.82 551 100
4 67.66 040 1502 380 o1s on 118 576 578 1o
5 66714 045 1581 382 0.04 017 118 594 585 100
802 TioZ Al203 FaD MnQ MgO Ca0 Na20 K20  Total
50 66,74 0.34 1443 370 0.04 010 102 5.62 548 100
gX 89.16 0.45 15.81 285 018 017 1.18 .23 585 100
) 87.85 0.38 14.98 3.83 0.12 0.13 114 5.4 564 100
E#EE 0866 0048 0.548 0.101 0.059 003 0068 0258 0163
B-Tm(2) 884 04 14.8 44 0.1 0.1 10 5.4 5.3
BT E - %
{200%)

F22-2 IR (2)EMOMUEOHSZAB-Tm() . FEES4

EEN
No. Si02 Ti02 Al203 Fa0 MnO MgO Ca0 Na20 K20 Total
1 54.64 038 1211 314 0.08 007 1.00 438 485 8048
2 60,63 048 1879 363 004 018 1,19 551 515 LR |
3 B4.59 0.39 1417 404 008 003 101 5.44 580 95.35
Si02 TiO2 Al203 FaO MnO MgD Cad Na20 K20 Total
=4 54.84 0.38 1211 314 004 003 1.00 438 485 80.45
=X 64.59 048 1417 404 008 018 118 561 560 85.35
e | 59.96 0.42 1236 3860 007 008 107 5.4 514 88.84
BERE 501 0,055 1,083 045 0.025 0073 0,108 0664 0478 76821
100%{Z3R#EELI-E
No. SiD2 TiD2 Al203 FeD MnQ Mgo Ca0 Na20 K20 Total
1 67.92 0.48 15.08 381 010 0.08 1.24 545 577 100
2 68,85 058 1521 400 004 019 191 618 589 100
3 67.74 (LT 1486 424 008 004 108 570 587 100
5i02 TiO2 Alzo3 FaQ Mno M0 Cal Na20 K20 Total
=i 66.85 Tl 1486 EXT] 0.04 0.04 106 545 588 100
=X 67.92 0.53 15.21 424 010 018 1.31 8.18 5.87 100
iy 67.50 0.47 15.04 4.05 0.08 0.11 1,20 5.78 5.78 100
BERE 057 0.06 018 0.17 0.03 0.08 0.13 0.37 008
B-Trn(2) 8.4 0.4 14.8 44 0.1 0.1 1.0 54 5.8
BT -3 4
(2003)
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F3-1 FR(EBO ML (B-Tm2).FAHEE4

FAE ARBZELF

EE%
Ne. Sioz Tioz Alz03 FeQ MnQ Mg0 Cal Na20 K20  Total
1 7448 0.24 1083 340 013 001 0.24 5.60 458 0958
2 8289 027 850 208 0.02 001 028 421 411 8322
3 A5 0.26 1240 3.29 007 08 044 505 488 99.10
Si02 Tio2 AlZO3 FeD MnO MgD Cal Ne20 K20  Total
g4 6280 0.24 850 298 0.02 0.01 0.24 4.21 411 B3z
SX 7448 027 12.80 340 013 005 044 805 488 0958
T 69.60 028 1084 321 007 002 031 5.32 453 9397
BREE 6003 o017 2,055 0.23 0.0851 0026 0.112 0878 0395 9314
1009 (<8 L LI=1E
No. Si02 Tio2 Al203 FeO MnO MgO Ca0 Na20 K20  Total
1 477 024 10.88 341 013 001 0.24 572 480 100
2 7557 033 1022 355 003 op1 o 5.08 494 o0
3 7208 0.26 12.71 a2 0.07 0.05 045 811 494 100
Si02 TioZ Alz03 FeO MnQ MgQ 0al Ne20 K20  Total
54 7200 0.24 1022 2.2 0.03 0.01 0.24 5.08 480 100
HX 7557 033 12.71 355 013 0.05 045 8.11 494 100
Ty 74.15 0.28 11.27 343 0.08 0.02 0.23 553 483 100
BERE 1823 0.045 1.293 0.117 0.048 0.026 0.104 0531 0194 0
B-Tm(2) 758 0.2 10.3 4.1 0.0 (K] 0.2 47 4.3
BT E -5
(2003)
F3-2 IR (2)FHO KUK (B-Tm(2) AHEE4
EE%
No. 5i02 TiO2 AI203 FeO MnO MgO Ca0 Na?0 K20  Total
1 71.39 0.35 102 238 0407 005 045 512 495  DG.80
2 70.02 020 942 al 005 0.00 0.16 481 448 92.26
3 7058 0.26 1134 a0 005 001 040 554 485 9603
Sio2 TiO2 Al203 Fel) MnO MgQ Ga0 Na20 K20  Total
=P 70.02 0.20 9.42 an 005 000 0.18 481 448  92.26
=X 71.39 0.35 1134 238 007 005 045 554 496 G680
Fiy 7067 0.27 10.59 129 006 002 044 516 470 9503
BERE 0.689 0077 1025 0.136 0013 0024 0.158 0385 0241 2431
100%{THRBIEL-E
No. Si02 TiO2 AI203 FeO MnO MgO Ca0 Na20 K20 Total
1 73.76 0.37 11.39 248 0.08 005 047 5.29 512 100
2z 7590 0.22 1022 397 008 000 017 521 485 100
3 7350 027 1181 a4 005 001 041 577 484 100
sioz Tio2 Al203 FaQ MnQ MgO Ga0 Na2z0 K20 Total
& 7350 022 1022 amM 005 000 017 521 484 100
=R 75.90 0.37 1181 348 0.08 005 047 577 512 100
T4 74.38 029 11.14 340 006 0.02 0.35 542 494 100
BEREE 1.318 0.074 0.824 0.081 0013 0,026 0.156 0300 0157
B-Tm{2) 75.9 0.2 103 4.1 0.0 0.1 0.2 4.7 4.3
BT - i
(2003)
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S REER (DR - FrR (08B - BrR(2) JEh

Fa—1 B84 RET- R (1) RUHIR (2) EEFO MR (To-a), FHHES 1

BEE%
No. SiD2 TiD2 Al203 FeD MnO MgD Ca0 Na20 K20 Total
1 7252 0.32 .77 122 005 0.33 124 3.87 118 93.08
2 66.85 (K] 11.15 1.30 007 0.38 180 186 117 88.89
3 71.50 038 1268 163 015 057 238 428 114 8465
4 73.18 0.35 1285 175 ops 0.56 237 450 142 96.76
SiD2 Tioz Al203 FeD MnQ MgQ CaQ Na20 K20 Total
=P 66.85 0.31 11.15 122 005 0.33 180 3.85 112 86,89
BX 7819 046 1285 175 0.15 057 247 450 118 96,76
Tty 71.02 033 1212 147 o0e 046 208 412 115 9285
BRiEE 2860 0024 0.805 0.252 0.043 0121 0315 0314 0028 4249
100%(HREIELT-{E
No. Si02 TiO2 Al203 FaD MnO MgO Ca0 Na20 K20 Total
1 7180 034 12.84 131 005 035 188 418 127 10000
2 7695 038 1283 150 008 044 207 443 135 10000
3 75.56 038 1341 172 018 080 249 450 120 10000
4 75.84 038 13.28 1.80 ops 058 245 485 118 100.00
SiD2 Tio2 Al203 FaD MnQ MgO CaQ Na20 K20 Total
s 75.55 034 1264 131 0ps 035 198 418 118 100.00
sX 77.90 0.38 1341 1.80 0.18 0.60 249 4,66 135 100,00
Tty 76.51 0.36 13.04 1.58 0.08 0.48 225 443 124 10000
BREE 1.128 0.017 0.366 0222 0.045 0.118 0.261 0205 0083
To-a 768.17 042 134 1.89 0.09 0.38 198 408 1.56
To-H(pA}  78.38 0.40 13.43 1.80 011 0.44 222 388 1.24
HR-ATE
(2006)

F4—2 FHR)EHO KUK (To-a) . ABEEE4

BEW
No. _ Si02 TiO2 A203 FsD MnD  MgD CaD Na20 K20  Total
1 7443 025 1145 1.08 0.05 033 155 420 1.18 94.49

100%{Z3RIEELI-E

No. Si02 T2 AZ03  FeD MnO  MgO  CaO  Na20 K20  Total
1 7878 026 1212 112 005 035 164 444 124 100
To-a 7617 042 1341 189 009 038 169 408 156
ToH(f) 7638 040 1343 190 o011 044 227 388 1.24
ER-ITH
(2006)

25 R

HARPED «HTHE 7 (2006) . BARICHMW S DRMLAEIINNT 77 OF5nRMKR — K0-Tio, X
CLBT 7T oM. MEMEEOTERE, BT E, FT7/85, 239 — 258,

Havakawa, Y. (1935),Pyroclastic geology of Towada Volcanc. Bulletin of Earthquake Research
Institute, vol. 60, 507-592,
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