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IKK3-071 | 194812 25.2113| 41.0369| 35639| 04722|4tt-RA | 1.0000| 6.6637|% > =< 7% | 000] 564.02| 103 |7 582 | Vg
IKK3-072 | 20.9360 | 22.9576| 42.2846| 3.8925| 04341|dLtRA | 1.0000| 791327 ¥ =~ v 7% | 000] 57827|104 |#)7 2% |V
IKK3-073 | 19.0512| 24.4478| 425779| 3.6560| 04680 L t-RA | 1.0000| 1.7944 ) l1% 000| 614.19] 105 | £k 582 | Vg
IKK3-074 | 189132 24.8151 | 40.8740| 3.8116| 04395|4t t-RA | 1.0000| 53421|% ¥ =2~ 7% | 000 537.81| 106 |#)7 582 | Vg
IKK3-075 | 19.7794 | 236936| 39.8122| 4.0144| 04429|4t RA | 1.0000| 14.1463| 7 > a < v 7% | 000| 67351107 |FIH IH5E2% | Vg
IKK3-076 | 19.8039 | 24.1628| 42.3958| 3.7517| 04350|4t RA | 1.0000| 804507 > a< v 7% | 000| 49741108 |3 H Gl | A
TKK3-077 | 185740 | 22.9168| 43.8236] 3.6559| 0.4604|4t RA | 1.0000| 159283 i T11I% 0.00| 568.18| 109 |31 A | A
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2 WHERFEAEAREE (AMSHlE)

(Bk) I oM iF 72t

(1) 052 % 4 3 #

AIREE R, A TFIRBEIN T RTRX F Al (E#E39° 47 127, BAR141° 9 487) \CHTET %, il
EREFAEHL, O - QX VIE - Va g R8Nmf &Ry (k1 TAAA-123238). DX FEEHNV
Jeg - 2R A A b (i 2 ' TAAA-123239) . IHE 2 75 (O~ XEGRIRE) M 2#sbmst Ok
3 1 TAAA-123240). DX Mg i b (k4 : TAAA-123241). (OSK21 &5 4 B4 H 4 fk
bt (k5 1 TAAA-123242) OAFIS M TH S (K1),

COBEP T AR EHOKHERE L2 S, EO FRICHSCRCIIN 2 3k L 3 28 W
WEREONE, &5 MACHSCRCRTI A3~ (FEREh b ~K3E) oYW EREVE
PR INTWE, TEIE, HEhErSERRENZ FRE L. Efyo TEICHHiHar 7 728
GENLTENS, FRIZIOMEEE RO TWS, 1, K2Rz Vgm -, %
SHAFMEN/z LI ME L 1 TH Do WITN b CTHROFEM D S MBI R ZE R A &
ENnbo #5IZOSK21 LY+ Ef2 S L TE Y, MArhh o3 R R o 288 (K
A2akeitgasnsg) Btz 7420 5 &) EEoE2 S HHHGIT 75 (To-Cu) L
SN EORPIROHERI RSN T W 5,

(2) WE D E K

1~ 3OWETIIRIA ~ KROERL &4 OWETIIHKOERICE D H1EWZ 750 55 Dl
ETIE, BEEORBERZHONITT L L L BT, AR2aXRTo-Cu7 7 7 DERIZE D 2 EH%E
%o

(3) AL L2 T

1) AA-Erty bafliv, |- TEOMNEWEZIRD R

2) B-7nA) -k (AAA : Acid Alkali Acid) FRIC X O AHE 2 LAY B, 20k, &
MAKTHMEICZS T THRL, ZHESEL, AAARILCEBIT 2L T, @%1mol/ ¢ (1M)
ol (HC) w5, TIVh ) M TIIKER{LST MY 724 (NaOH) KB % Hyv. 0.001M A
LIMZE CTIRACREL BT RO MB AT 9. 7IVh ) IREDSIMIE L72KEICIE TAAALL IM
FKmOWtid [AaAl LR 1ICEET %,

3) WK ERMBES ., ZERfbikFE (CO2) ZHAEZIE D,

4) 22T A4 TBILIRE LT 5,

5) WL BLRFEXSEMEE LTKETREILL, 79774 b (O) 2HEKSE5,

6) 79774 MeWNELImMO A Y — NNy BT L ZAETEED, 2z R4 —IZizdiisn, #E
P ICHAET 5o



VI EARLFIAT

(4) W =& FH &

I 2 N — 2 & L 7214C-AMSH i 2 & (NECAL#) Z f )] L. 14Co & B 13CiHE g (
13C/12C). 14CiEFE (14C/12C) DRMEEATH o WETIE. KREE )T (NIST) o4 gt
oo (HOxI) %ML 35, COEEREE Ny 7757 v FERBOHED FEEICHE
W3 %o

(5) & W JF &%

1) 613C &, B FENIZC #E (13C/12C) ZMIE L. HEREL2 ST NE TH0mAE (%) T
KL7METHD (K1), AMSEBEIC X 2% A, £z TAMS] &iFRdT 5.

2) 14CHAR (Libby Age : yrBP) &, #@ZEO KK T I4CHRED —E TH > 72 & e LTl S .
19504 % 25 #E4E (OyrBP) & L CHMl 24 TH 5o EMRMEOF L. Libbyd 18l (55684F)
i 3% (Stuiver and Polach 1977). 14C4#AX1Z 6 13CI2 & o TRMVAARI R %2 #H1E T 5 LEDH
%o MIEL72HAER LIS, EL TV ARWEEZSEME LTH2IIR L. UCHEREBRAEE. T
1 Hi &2 D TIVERALTRREN S, F720 UCHERDBRE (£10) 3. B OUCHERDTZ DR
ZEFEPHIC A D HERA682% TH H 2 & & HHT 5,

3) pMC (percent Modern Carbon) (. FEH#EIUC R FEITH T 2R FZEDOVCREDOEETH 5,
pMCAVRNE W (M4CHA %) 13 EdWAEZ /R L. pMCAHY1002L I (14Co w2 EEHE B e 3% &
&L E) o#EModernk 5, ZOMED d13CIC & o THIIEST 2L EDDH 5 7260, ik L7 ME
#F LI FMIEL T ARWEEZSEf L LTR2IIR L,

4) JEAEBOEER L 1E, TR OB O 14CHFE Z I i N2 BOE AR L RS LA Db, @k
DUCHEEZALZ E2MIE L, EERITEDT M TH 5. BERIEFERIT, HCERITHIBT S
BOEMMR LoBERFHTH Y, 1EERE (1 0 =682%) HLWVIT2HHERE (2 0 =
954%) TEREND. 7T 7 OMEEMATACHEAR, B ATEEBIEERE RS, BERE TR 75
LZANENDHMHIZ, S13CHIEZ TV, T—HE2 DL WICERBETH 5, b, KIEHHRB
XUOBIETO 7T 81k, T—DOERICL T EIND, /2, 7077 20MFICL > THH
VRS L7200 FEROERICH /2o TR ZOMBEN—V 3 Y E2HRT LLENH L, 22T,
JEAER AR OIS, IntCal097 — # X — A (Reimer et al. 2009) % v, OxCalv4.1#%1E 7 1
277 & (Bronk Ramsey 2009) ZfEH L7z, BFEKIEFERIZOVWTE, FEOT—FRX—Z, 7
TILMAFTHREEZE L, 7O TAICANTHEE L HITSEMEE LTEK2ITR L, JEE
BEAEARIE, T4CHERICIED W TEIE (calibrate) SN7Z4EUMETH 5 2 & R 572012 [cal
BC/AD/| (¥7z1% [cal BP)) &) HfiTEEN b,

(6) W & # #

AEOI4CHEMRIE, @ - QXN - V a g 3 12N AL Dk 1 252480 = 30yrBP. DIX
FRIV E A BN A B b o ¢ 2 952800+ 30yrBP. IHIE 2 5 (D~ XEERME) 11234t
MO ik 3 732470 £ 30yrBP. DX 11 g _F i LA b 0 i 4 532440 = 30yrBP, (DSK21 133 1 1A
W RALM D J 5 255440 = 30yrBP T %6



2 BOEMERFEAENE (AMSHlE)

JEAEBOEAEME (1o) 1 J 1 A3756~542cal BC. Ji¢ 2 £3994~916cal BC. Ji¢ 3 A3751~517cal BC,
jié 4 %3732~416cal BC, }i¢ 5 %%4338~4263cal BCOMIZ % 4 HOHEIH TR SN %o

KA - e ENDEGRINE L TR 3809 By fié 1 & 3131TIEF CIEFERHPE 2R
L. o FEpI 522 5T KA - NOEAE CME#E2008, ME2009) & b BEENTH 2,
RO L, 2RI WiEE R Lz —MeiIc, L8N At i o a rz L&
BATORYED Y W) F— N =R ROZETARIY SEVEEL 2 2RSS 5. L
Ly 206 13CHABFIZED &) B ZHANS 2 LIXTE 2V

Mg EmchtL2zr413KR]1.

JLIBLALTHERE RS> TWV D,

B 5 AR SCRHA AT T SR SIS S 2 AEAUEZ R L UMRH2008) . To-Cu7 7 7 & @ EFRIRIC
bFELZWRIRER OGNS (B, FE2006)
B D RFEEHFRITTNT60% 2R 5 0%l T, (L20LBl, 5 EoRMEIZEND Sk,

=1
. ; . ; . 6 13CHiIE % D
W5 o RIS SEBRE | AL %o :
T Ak PRI T RBHE ML | 6 13C (%) (AMS) Libby Age(yrBP) OMC (%)
IAAAI23238 | #1 |D-@ . L
- 1|0 @K V- Valg Egin AAA 2863+ 056 2480+ 30 7340+ 024
IAAA123239 | B2 |OKME NE g}%ﬁ%ﬁ AaA 2496+ 047 2,800+ 30 7057+023
TAAA-123240 pe3 | IHiE2Y (O X W) | Resshimse | AaA 2461 %052 2470= 30 7356 = 0.24
IAAAI23241 | 3ed | OK T Lo BeALH AAA 2414=071 2440+ 30 7377+ 023
IAAAI23242 | 5 | (DSK2l1ht St bfn BALH AAA 2799+ 040 5440+ 30 50,82+ 020
[#5609]
=2
st e 3 0 13CHiIEZ L JE AR IE R R
il 2 (&) G it PH [ i PH
e Age (yiBP) oMC (%) (yrBP) 1 o JEAEACHHH 2 o JEAEAR P
756¢alBC-727calBC (12.4%)
IBC-509calBC (9399
TAAA-123238 2540+ 30 72.86+023 2483+ 26 693calBC-684calBC (35%) g);a 1Bcc.5402900a 1Bcc(<91359°//0>)
669calBC-542calBC (52.3%) ca Cab AL
994calBC-988calBC (4.3%) 1017calBC-895calBC (93.8%)
- =+ + +
TAAA-125239 2800=30 7057022 2800=26 980calBC-916calBC (63.9%) 870calBC-854calBC (1.6%)
¥ 0,
ZZ;EEE:%EZES g‘f? (f ; 759calBC-683calBC (29.4%)
TAAA-123240 2460+ 30 7362+ 023 2466+ 26 40 670calBC-484calBC (57.3%)
621calBC-615calBC (1.9%) A650alBe A16oslBCBT%)
595¢alBC-517calBC (281%) ] -
732¢alBC-691calBC (18.3%) 751calBC-686calBC (24.2%)
661calBC-651calBC (3.9%) 668calBC-639calBC (7.9%)
TAAA-123241 2430 +2 90+021 2444 +2
3 3020 73900 ° 544calBC-484calBC (264%) 619calBC-615calBC (0.4%)
465¢alBC-416calBC (19.6%) 505¢alBC-408calBC (62.9%)
4338calBC-4318¢alBC (23.9%)
- =+ + + - 9
TAAA-123242 5490 + 30 5051019 5437 +30 B ABC (10 | 1315cAlBCA24calBC (95.4%)
[B£1E]
Xk

Bronk Ramsey C. 2009 Bayesian analysis of radiocarbon dates, Radiocarbon 51 (1) , 337-360
Rz, FEFEME 2006 TRIHAPIRT 7 75 6 A7z TR a K2R O 2338640, =PALIEBROERER R (A 0 Fse

Fepl27) | 151-180
/NG 2009 SEREH )T IR O MR~ DY, PIA LA, Frim BRI TR ) 4%

11174, 55-82
ANPRIEHERR 2008 MEEALSC 3%, MBS ZRPITRERS, 74 - 7uE—Ya v
Reimer, P.J. et al. 2009 IntCal09 and Marine09 radiocarbon age calibration curves, 0-50,000 years cal BP, Radiocarbon 51 (4) ,
1111-1150

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

AERFEDIZ L) & 2 DR, HE




VI BB

L T .
1AAA-123228 R_Dato(2483,26)
E8 I prnanily

Radicesibon detzemination (BP}

THA {12 4%} TITewBE
BN N 5 AR Al

Radicesibon detzeminanion (BP}

Calibrabed dabs (caiBl}

14AA 123240 R_Diato(2466,26)
E3 3% probabilty

¢

Rediceaibon detzrmination (B8P}
s

TH1 {26 5%} BETEBS

BAT (11 T | ASBemiBl

A2 {1 ) Al
85 (20.1% | S TcaiDl

{87 ¥ | aBicarl
) 4 fcalBs

Radicesibon detzeminanion (BP}

14AA- 123241 R_Diato(2444.25)
E3 3% pronablty
TAZ {18 3% BO fewBC
BT G ) Al
Sl |20 4% | AB4calBl
B5 (1RGN A iaiDs

14AA-123242 R_Dato(5437.30)
=Y

BEEE R

Redicemban detsrminance (BP}

|

ARZE (0 ) £ SoeeBC

P Frh TR THAT T
Calibrated dabs icalBl)

[(ZEEHERIEFENR T T 7
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(BR)  KILKE T A JE

(1) & Lt &

FAGH G IR R & 2 D R 55045 2 P B BE DU LT & 7z g e B3 o iz, B
Fiv SREY, W RAT HRIEZ SRR ORI E A WA, KR B SR BT IR
R CEFOKINCHRT 277 (KIRIEE, »hw 2 KINK) 8% Bobhs (I -
Pk, 1992, 20037 &)o 77 7 OHIZIE, WEIERPHLNZENTWIERET 7I08H ). Ih
5L DR ERE BIFCRO S Z LT, BEEOMEERRLEM L OMMERETME e TES
Xl oTnb,

Z 2Ty BHTRNRX MR R RC B 2RI OV T, BRI Z IS L VRS
2R EENRIS, T IO ERINT T AB X UEWORITRAEZFEL T, ZORIEZI S A
THI LI otz HEDPHORG L o 7230k, KBSN12-1-SP1 (308} 1) X KBSN12-2-SP2 (&
®2) o2k TH D,

(2) 5 7 9 %M

1 53 HT alkk & 23H7 77 1

KBSN-12 - SP1&£ KBSN-12 - SP20 2 iR FHZD W T, KINA I A DEGLTB GAF 2 & 2RI

BB KINA T A 5T & FEEY DOHE % BARINZ S 202§ 2 HEEWHL O (FbeTT 7 4

BT EIES) ZFEREL 720 ST OFMEIZROMEY TH 5,

1) 8gxfim, 2) WEHEERIGFHEL VTR %ML, 3) 80C THIRMZME. 4) FARBMET
T7 7 FRTOERMEBIEE (577 7o) .

5) W& v CT1/4~1/8mm & 1/8~1/16mmD ¥ T % fii e 6) fWIGHMEE T T1/4~1/8mbi E D
50k T2 BIEE L. KN T AR EAE, BEWB X OREREWOEHFEERD L (KUK T
AW o 7)) MRICHEMEE T T1/4~1/8umki % 0 B AW 250k, 1 % B L LR 2 Ko 5 (F
SRR AT o

2 AT AR

KINA T AT & FEMHIE AT OMER 2 FK 1 L £ 212, T72KIUAH T A & FEWHE
G (BbETT 7 RO EIER) OFREF A Y7 I 2L TR LITRT,

KBSN-12 - SP1Z &, KILA T A, B8y, HmEEY. oot (dtWRE R & & ok 1)
A5 MEIZ40%. 312, 40%. 608% = ENTHY .. KIUA T AREE L LEWA L. HFEN5H K
7T ANE A EDNE M AAE IR A B (24% ) I T EL (1.2% ) S48 & B 0 23 7 )V 11 (0.4% )
ThHb,

T, CORFCE TN EEWIE, GHEPEHVIEIC, FHHA (468%). RNEWHEY (B1



VI EARLFIAT

\ZHEEREE, 28.0%). HAMEA (128%). fAPA (100%) TH b,

—7 . KBSN-12 - SP2121&, KIUA 7 A, g, EHY. ook (MMt ah % Eod
BT) A% MEIC20%. 532%. 56%. 392% & ENTEY ., RITHKINT T ADEFFIIE VL, &F
N KINTZ 20, B (08%) DIFA, SMEAREAR, 2K VIREAREL, g0 N7
WEL (%04%) THbo oo TORFHIE TN EEWIE, EEFIHOIEIC, FHHEA (572%).
HabEa (160%). A&V (B ICHEEREE, 136%). ARG (108%) TH 5.

1 05 SR & 5 7 1
KBSN-12 - SP1£KBSN-12 - SP2?D 2 A Z ENLHKIUA T A ERTHAAIZOWT, mEELR
JRPTRAEREE (RER7 4 v v a v - b T v ZAEERIMS2000) 12X DJESTE (n, y) OMWMEZEITo

Ty BT 7 7 L oMEREDON L2 X572 JEITRAZEORNGIE, X D55 721/81/16mm
FEOKINAT T AL, FEAREMET CTTFEL7>1/4mOR A 2B B L7723 DTH 5,

{0

2 P EAE R

JEYTERME DOFERE K 2128”8 F o KBSN-12 - SPLICE TN L KILNA T A (40K T) D= (n)
Drangeld1492-1501C, FEEZIE, 1492 (1HF) £1494-1501 (BOKLF) 22574 5b, F7=2. FhHkE
£ QoK) OJEPTER (y) Drangeld1.700-1.7237C,1.700-1.704 (9 H:T).1.708-1.719 (28%71T).1.721
(2H7), 1723 (1KT) 2267% b,

—7Ji. KBSN-12 - SP2I2 & E N5 KA T 2 (40K 1) OJEHFE (n) Prangeld1.493-1503T, FE
BI2Id, 1492 (1RLT) £1494-1501 (B9KiT) 25745, T #ikA 35k 1) DJEIE (y)
®rangelx1.701-1.721C, 1.701 (1 45¥). 1.703-1.708 (7 k7). 1.708-1.710 (6% 1), 1.713-1.721 (21
Kt ok 5b,

(4) Z%-77 FRFORBEIZONT

SEOGH OB % HIWIE, #6,0004F 571 HHIH KL 5B L7z AP T 7 5 (To-Cu, K
WiZA, 1966, HJII, 1983a, HTH - #rdk, 1992, 2003) ORETOFMEZHLNIT LI ETH S,
ZOToCulds METREEOAZ: 5T, BEINHLHE N ERERBTHIRAIN TS Z LR
5 (FLHIEA, 19877% &), AEBEBICHEIK L2 L dEETH S 72720, GHTHL IR -
722 RFHCE TN LI RN A2 AL XY, To-CultIHOKINA T ZANRAE L TV B HEMEIZAL
T2 28K L, RITHEA O—RICTo-CulZBIED b DG TN TV AR ZGETE VL DD,
AWICIEFEAC L) 2 EAOBIEEEZ O TAIHANT T 75 (To-H, HIJII, 1983b,
Hayakawa, 1985, MJHI -k, 20037 &) 2SBEIK L7 WREMEDSH A 2 L B ZB L 2 E% 54w,

B, 2HBOKINT T ADTEITHRFEEZ HAICALEY), BELTWAUREND > LD EWT
7 F1E BRI CAT Mo BHIHA RO L o TW 2B TEB LET 79 (NrKU,
R, 1989, WTH - Frd, 20037 &) TH Do 72720, FHMHAOFIZHN-KUIZE F L84
DIFEPIEFEZ OO EEINTVWL L 0D, FEBIZIEKILY T ZARLp A ORI Drangeld



Jh{ Nr-KUOAREWE () KHEENTULRVWARAOEHAED MKRKE W, /2. KUK I A
DOHFIZIZREIRBIEALD 5 WIEHBE SN THANENRZ LI R D EThTws (BE2), 2hb
DO L, AR A BREAZ O T 7 TR TAREL TSI L EZRELTW5,

S BEEOBVWETTu—7~4 207+ 7 4% (EPMA) Z2FH L TOXKILT T ARAR
EUSEY (B IS OERGHE O 2 GhbRTEML T, B2 Ok T-ORBEIMH I &
JER

(5) ¥ & ®

BT ARR XM B RIS Lz 7 7 o e 2 it gic. 77 900, KA 2B &
O ORI E % 205 LT BLAbH I 12 B 5 M 0 B 2 B 2238 B C b A TR T 7
7 (To-Cu, #96,0004FH]) DH WA F Rz, ZORER, HEFITo-CullHkT 52 &b bT7 7
KIS Lo 72,

ik

RIINmAR (1983a) THIHWINT 7 7 o5, K, HE, AR Kill, 28, p.263-273.

FNAGRETE (1983b) KL AT & L CREFHERE L 7RI RIS KILK. KIL, 28, p.25-40.

Hayakawa, Y. (1985) Pyroclastic geology of Towada volcano. Bull. Earthq. Res. Inst. Univ. Tokyo, 60, p.507-592.

BTH ¥ - #ikER (1992) KIWKT b7 A, REORFHRE, 276p.

HYH ¥ - FikB e (2003) #r KWK T b7 A, HETRFHINZ, 336p.

WP ¥ - Bk - Bl IR (1981) HAMmZIESCT&727 7 7. F4% 51, p562-560.

R - AIHAK - L 5 - Azl 70 - REMZ (1966) KR - TR oKL & KiK. FEUAWIE, 5,
p.29-35.

REf (1989) 77wz u/uy—IZ X LEINIHA SRR QS oG, SBURsE 27, p.269-282.

B ORISR B R Mg (1988) MEXRHLOREET 7 7 —EEAK (iE).  HUILHEL 40, p23L

£1 KUASRLESHIER

5 - S bw(c))  bw(pb) bw(br) md pm(sp) pm(b) BRI  EHY Z0ith At
KBSN-12+-SP1 1 0 0 3 0 6 78 10 152 250
KSBN-12+-SP2 1 0 0 2 1 1 133 14 98 250
bw:/NTJLE md: FEE, om: BARE, o BB, pb: iR1BE, br 18, sp: AR IR, fo: SR,

BFIEHFH.

®2 EHYHERSHRER

ih s -5t R ol opx cpx am bi opg Dt At
KBSN-12-SP1 0 117 32 25 0 70 6 250
KSBN-12-SP2 0 143 40 27 0 34 6 250

ol: hUSUH, opx: RAER, cpx: BAER, am: AR, bi: BER, opq: FEBRIMY) (B IZHEERIE) .
BT T TR



VI EARLFIAT

®3 BHEAERFR

R (R - B L) KILASR MNABA Xk
B E (n) BIERLFH BFE(r) BERLFH
KBSN-12-SP1 1.492-1.501 40 1.700-1.723 40 AN
(1.492, 1.494-1501) (1,39)  (1.700-1.704, 1.708-1.719, (9, 28, 2, 1)
1721, 1.723)
KBSN-12-SP2 1.493-1.502 40 1.701-1.721 35 ARG
(1.701, 1.703-1.706, (1,17, 6, 21)
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