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ot (J8/E12em) . HAEBAR TV TIREAN»- 72861 (EE31em) 3580 55,

oL, BE LT 7 ZkEiE, TALE D S EMALKILKE JEE 4cm) , SHERAOICEDHEA
AL LK JE ()R 3 em, 884 O e KAE36mm, B T Ofc KA 3mm) . B EAEAIR UV ARk L
JKJE (JEIE 8 cm, A DHEARZImm) , HEAEATE UV S K ALK LIKE JEE 7 cm) 06725,

(2) PERIRRA X T b Lo T kT

FEEE L, FALE 0 EAL(EE 7en), #B6E 1 (8E2cem), HEARA L2 < G TR E L (E
JE15cm, A DR KL 4mn) . HABAE (8)/E13cm, B O KEI2m, GBI R O KEE 2 mm) .
WEBAICE TR IR AL (BE 14em, A ORKE 7Tm), HERAEZZ GHREL(BE 8cm,
ADRRE6m) 1H7es (X2),
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(3 ) PRI A X RUBE P 51

AREHFRAEXNIZIBN T, BAR 7 LO—RAZRHERIRNAR O b/ ZOHSTIE, TALE Y RIE
MR C V8t (EE15em) . BKBE L7 ry 7R UV KB AT (BE29em, 38). KIKBE L (E
JE23cm, 2c fE) ., KB T (BE 9 cm) . 0T L WIS E T (B/E10cm) 358D B 5 (X 3),
ZOXDRHE TR, SEMNSHEBRT, 2¢ @B oo BRSNS,

(4) R A DX R AL

WERAREBINIET HARBETIE, E<Ice—2EO ENIELS R INT-ER S L2t (K
4), TIZ T, FMEVRAEZBOBEMELEE Tenl k), KELZT 7 7@ (BE 9cm) .
R4 A+ (JEE20em) , HERAR LV KEE T (EE S5 em), HARAICE R KE G - (E/E18cn,
WA DORKRPE6m, AEAN ORKRFE2m), HABRARC Y BAR 7 - (E/E20em, BAOHKKES
mm) , ROREFH D VAT (JEE26em) . KB (BE10cm) . B8 G T (E/E15em) B8O HiLD,

(5) ALMFRA X TR - VT

LTI XN b Lo F Tk, FALE DK ERE + (BE 8 em UL L) | ORI o 1218t 1 (JE
JE17cm), LB o o EH AT (BE12em) . RRK AN o Totgt t (JB/E 15em) . #H kst (JBE
5cm). BB EEEMHE (BIE 3 cm) . BEME + (BE50cm) 23380 b5 (M 5),

3. 77 7ot

(1) Zo#fradkt & o3 b5 ik

FHAT D 5 R CTERIRS AL B D 9 B ALMIFHA XEEHE & L > F LSO 4 #i1 0 24508 & % 52
ICEENDT 7 TR OB A, EEMIZRO DT 7 TR 217> T, BAaSS kLT 7 A0
EORMA E A LM LT,

1) HTakkl 8 g &,

) B GEEAEE A2 W CIes & bR,
3)80°C CIEIR #Z1E,

4) FERBEAMEE T CTRILE,

(2)4 #r & R

T 7 IR OfE R 2R 1R, FRRRAE KT & Lo F TR, ABe L EALTAILAT T R
WRRLUVMAM TR b D, BER612E ENDKIUAT T T, RO VDD 5 3T R i
FORIZHE Lo AR T, B EHe 295, BISICE TN 5 KIUT T A b Rk 8IS
bHN, WFEOEBAFZHONTNMG T AN DT NP LED LD, AHEO LEORE LT
T 7 THEITIE, AR DROMAHER I RIL Lo AR T A T 2B GFEN TN D, BA
FUBH EREHE OIS AR o PRICHEIB L TR Y KU 7 A0 EFHIT, At BEFH, ket Tb s,

P SRR A DA R W i D RUBFL0IZ & | A AR 2 SRR AR 12 FE 7 L 72 B e R T VR T 2
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HEHZ EENTRBY, Z0oaFITAGA, BEAEY, MBEThHs, 0 &ix, ZoREOfIZ
T 8 D0 5 F T XVEE N Lo F B ORE LicT 7 ZEICHRT 2R 3% < S EN TN D
TEHERELTWVWD, Fo, BAREBISIZAR S VIRIZEIBLTEY, KIULTADEFRIIAGEZIX
REAFHTH D,

AR AR X RBE R C i, 3B 7 L 3B 1 THARA (RRFR2. Im) AP ERO bivs, BEND
KWL Z 2T DT HIOFET b kA% < | FRHEACIRO AR R OBATLDIE ), NT BT T R
DO HND, ZNbOMAFIE, EAaEH, A, wiEt, Bachdsn, B3 Lk 1 thafan
AT T ARV MEANIZH D

A AR A X AL C i, BB A i a (e RER2. 1nm) 3D &R bz, KILAT 7 230
ALDOFETH A Z < | HRHEACIRO AR U IR OBABDIZNN, NT ARG F ANREEN TN D,
ZRooOEMIE, BEAEY, A6, KBa, B Ths, k5 BIURE 3 T, M duRE A s
T ARRRLVMENICH D

B, KA T AOHBUEBNICE LTI, ©RAZRSHISATHE/ KL T T A AT 3 32k X b
LRV, O TR, FERBEME N TREDS B LW ENFR T T 2 LBl TE L5, F
7o, BRSO ZE T DL, LVFELS T 7 70OREEERETE 5, £22C, 777EBLIV
T 7T ORIRBUEDFEREMN 5 2 AN LT, I BITKIUA T A Hr & B 34T 21T -
2o KWAZ AWHTiE. 77 FMRH o &Ic, oW & Y >1/4mm, 1/4mm-1/8mm, 1/8mm—1/16mm,
<1/16mm ORI F-Z B L. Z D 9 H1/4mm—1/8mm D 250K~ % %I G\ ARG BEMEE T CTRdlE L T M L7,
F 7o, EEMLAIHTIX, 1/4mm—1/8mm O EHLH2500 T & R G R ICEEMEE F CoMmBIIc L v T o7,

KILUH T AT & EILDFRR AT OFEREF 2 L £ 3T, XAV T LI LTRSITRL
7o FEMIFEA XVE b LY FoREReCEEBHSIZIE., KILUH T AR Z L G FEN TS (14. 8~
15.6%) . BARAIZIEL, MRHEACRIB AR T 7 2032 < 13T EAFEIH O N7 VB il 2R
DRBEAR O KLY T ANHENZ GENTNWD, £, BIY EBIEYWOESARIT, ThTh
42.8~43.2% £ 17.2~17.6% Th 5, BEIWIL, BHEENEWIEICANERIY (3B & ITHEERIN) . B
A, HRbEA, ARNATH D,

FBHOICIZAKIL T 7 ANL L EFENTND (31.2%), ZHDDKILAT T A%, A EDEWIEICHE
HEACIRIE AT (22. 0%) . HTATAY (4. 8%) . MECFEII O NT AR (4.0%), AR REAT (0. 4%) T
bbH, BRI E B OEARIIZNENA 6% E8.8% T, EIEMOEHRNOLE Y, GFEhDd
BEIWIL, SAEFER RIS, 010 REISLY (36 b ITREERIE) | RUFHA , AN A ARATH D,

FE AR Rt T i D EREE 8 DR A 1T AR L R B B W BRI IR L TV B, @ihé%ﬁ%&
B O EAHIT68. 4% £28. 4% Th D, EHIWHMRIT, SAFENEWVIEICR TG (46.4%) . i
BEL) (36 & ITHEERIE, 29. 2%) . BERMEA (23.2%) & 72> T\ 5D,

e A R A X BROBE e S O BB 3121, B A OB I ORI A T (3. 6%) . AR v VR AR
(3.2%) . WAL (2.0%) BEENT WD, BRI L HIEM DO EHZ1346.8% £ 28.4% Th 5, HILWY
FRIE, AR EWIEICRIT A (43. 2%) . N EAFEY (36 & ITHEERTE, 36. 4%) . BN A (19.2%) .
AP (0.8%) & 7o TN D,
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4. JEITRIE CKILT 7 A - JE)

(1) PERRE & e 5 1%

BT 77 L ORERELN LS E 572010, FllFHERKER ~ Lo Foalpl2e, 300, m I
K AL R HEWT I OB & 3B 8 D 4 FEHZ W T, kIUH T Z (n) &AL HEA (v) ORI RRIE %
1Tolz, DI, FEFRAERIEM b Lo FOEHNS & B IFR & X HEERE Ok 3 I0E T kLA
Z A (n) OJESTERNE % Fhe L7z,

KINAZ A2 TIEL/8-1/16mm KL A2 RF AT, F 2R A IZ DV TIEL/4mm DR T HEA 4 IR
TS T CRRUICZICER DL CHIERE S Ue, BIEICIE, IR 1 20 0 & 2 CrUad
74wy vay s b7y 7 R RINS2000) A EAH Lz,

(2)m| & W xR

JESTRME DFER A2 FE 418 T, ZORIIE, T E TIKILT T AR5 A O JE SR EFE 2
S TRWTFIHEME LA (Rl + KM, 1986, Z Z TIXMEHZ ToKb &3 5) 2 &, aFRILE L
Z DA T DA A IR DT 7 7 O T EFE S & THEET 5, 7235, ToKb I,
Hayakawa (1985) O/NE# AT (Z Z TIEMEFZ To-0g E45) LR b EEZBND, To-0g iX-+FfMH
KIS SFEBEFIENI AT Z o & &b Z & 2D (Hayakawa, 1985) . AIEWREZIZFIK LTV 5 7]
BEMENH 5,

FATFRA X b L FoRER6ICE TN KILT T A (n) ERTEA (v) OREITRIT, ThEh
1.502-1. 512 (30%KLF) & 1.703-1. 713 (33K.F) Th 5, #AEHBIZEH N5 KILH T X (n) O JEHTHRIT,
1.503-1. 510 BLKIF) TH 5, AEHOIZHE ENDHKILAT T A (n) ERITEHA (v) DJEFTRIZ, ENEi
1. 504-1. 514 (30K7 1) & 1. 704-1. 708 (30%% 1) Tdh 5, 72, HIHITIX bimodal 72 AIHEMENRH Y | FEL
< B E1.504-1. 509 (23K7F) & 1. 510-1. 514 ( 7 Ki+-) DE HHER STV 5,

P R R AT XA S kW 1 O REHI0IC B B kLT T A (n) RS (v) OBITRIL. ThEh
1.504-1. 513 (32K ) & 1. 704-1. 714 (31K ) TH D, 7RI, HIEIZIL bimodal 72 AIREMEDS 1T 272 A3
5H0, FELLAHD EL504-1. 511 (31K T) & 1.513( 1R 1) DENHRER SN TWD, BEARE S D
KILHZ A (n) ERVGEEA (y) OJRITRIZ, F N1 512-1. 51431k 1) &£ 1.707-1. 714 (31KL 1) T
&b,

P R A X BE R ER O REL 3 ICE E D KIUH T A (n) DJEHTERIT, 1. 502-1. 514 (302%7 1) TH 5.,
Z OEIZ DWW T bimodal Z2 AIREMEDS VD . E L < A5 &1.502-1. 503 (4 ki) & 1.505-1. 514 (261

T)DIENL 25,

5. KIWAZ ZADERST 54T (EPMA 4347T)

(1) 3 Hradkt & o3t S5 ik

RN TE UTHERFER L Qo ERIOBLTIHESND T 77 LEERET 77 L0
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1 KRS

FIERELY S DICm LS50, BWEH0EREI 8 D 2 EHIE EN D KILUT T A EXG0, BT
n—7~A 27 a7 F 74V EPMA)IC LY 1/4-1/8mm KD KIUA T AD TR E I 52T Lz,
KWW 7 A FEEBABE T TRy X7 LD TH D, oI Lo odrissid, gk
T O H AT JXABG00MWDS Y EPMA Tdb> 5, MIEFEE15KV, MUFHE0. 01y A, E—A%10u m
DEMTITo 72, £, WIEICIX Oxide ZAF % V2,

(2)4 #r # R

IHTFERAZERS- 1 BEIOKS- 2107, o, REBIRBIET 77 L OO I-HIZEK 6 Z1F
L7z, WTIUZEWTH, O RIEEKICHRE L TRRL TS, WTINoREHIBWTH, K
I A% bimodal 72 ERHRE S Z E RGN o T,

2

6. %

SR X XGEBHNZ BT 2B R & SN L VB ST 7 Z1%, FALE D B2 IR s
A BRI IR HER B W 2 5 707 7 T | AREHNSHEICEIKEER H Y £ 5727 75 k9 ~
12 (3 L O (I 2 X RBE AL D3kl 24 ~25) RIS Lo plJ@ L= 7 7 Z &, (3 EhkrE L Wi o o3k
BE6 ~ 8 (38 L O MIFAA X HBEIL S O BUEH 5 ~FEHS) BRI S - A kg, 2 L CHEMREX OR
BE3FHIICEIKIEHENRH Y 25727 7 7D 5 EHEICH 5,

NGOG, KE LT 7 7IZOWTIE, B, KL T ZA0afeEiE, KT I 2B LD
RTHEA ORI £ 5 KL S ERNCHRBE KL B L=+ NF 7 7 7 (To-H, K
HIE 2y, 1966, FI1,1983a, BTH « #H ik, 1992,2003) IC[FE SN D, BB, SEELNTZAKILHT T A
DIRFTROPIZ, 777 « WX ZIZHRBEEINTEL Y GV ORRD bR E0nh . BRI
To-H 2% bimodal 72 JEHTHREFEZ HOFREMENREZ 2 DL D,

Fro, BACEAE D O IR AR X AEE AL O A g GBS ~FUEHS) Ikt S 4v 5 (EJEHEE Lk
P OBRAIEIL, B, BREOMAE DY, KILT T A ERTEA OBITRRE, S HI2kUT T
ADERMTRAL 2 E D I8, 6004 FIT * LI -+F1H A (L2 S0 U 7 +Fn H FE A (To-Nb,  KLIE
73,1966, HINED, 1972) IZFAE S D, B, EO FALOFEITE £ D KILAT T 2D T,
KL Z ADRECEH, KILAT 7 A8 LORGHA OB, & DITKIUT T 2D TR
7RG To-H(FF T KR HERE Y S ICHRT 27 7 TRIF-NRIE L T D 2 & 35
Thd, EBIC, FEII ToH 20> THRESN TS Z EE, FEIEOBNIL To-H & To-Nb D
iz nrZ Lz b,

F 7z, FRIFRA X REERTE OREL 3 HTICIKEED & 5 rREE RN & 57 7 71k, KILAT 7 2D
B, S DI T ADJEIT=EFFEN G . £96, 0004 AT I +F1 H K L 2> B HY U 7= +Fn Al
77 5 (To-Cu, KHIEH>, 1966, FJI[,1983b, HTH « HH, 1992, 2003) O ATREMEAN FEVY,

Uo7 77 0REREE TR LD, S3HTiE ToH &0 FALOEHENS & BRGENT 7 Tk
TR ST, MAFEAE X ORERMHTIZEIKEHED & 5 ATREMER B 2 6D T 7 IOV T,
KILWAT 7 ZADEREAH, S OICRFEACHAEAICETL 2 & 2 L TKILT 7 ARG EA O
P72 6 K93, 2 AERTLARTIC H R K L2 B U 7= HFn K AREY T 7 7 (To-0f, H1)IED>,
1972, K - H)I1, 1979, AL - Kih, 1986) D FTREMED B 5

Fio, KIUH T ADRITRFFHEIITFREA KBS N TE LT, 77 TR FDIEE A EIX AL ORE

776,



VI BRFFHT

26 EIFEAFRI U< 5600, BEHBICE EN L EFOEAFZYI O NT AT Z 2B L TE, K2.8
~3. O ERTIZ UM T DGR AT 7 B L2 iE B Tn KILER (AT, BTH - 7, 1976, 1992
2003, H.H,2010) I[CHRT A AREMEN H D, ZOATIZE L TiE, AAHTOMBE NS 5 (5 H,
RAFKER), 72720, To-0f R°AT DFERICE L T, AF R TOLEBNIIEF IV, 5%
RO TSR E ORI, BHIR AR EICRBOTHFICEERREHEETH L ENb-EESH
T IR B0,

7k, ALMGRAE KRR S Lo FI2B W T To-H L0 TAL TR b Bak e sz ol Lo %m
BEEEE OMAELEDORAMICE L TiX, EENGBEL AT LY FrtHEINS, S HIC
ﬁ%%%bfﬂﬂﬁ%m&@%%%E%?é%%ﬂ%éo_wﬁﬁébﬁ®%l_owfi\$%
FEDIZARSC R R-ITE N HE L T D Z & 22 O AE DO EALIZ Bk O E HEREY 5358
HHNDH I NG, B RERKHIZKN - F > THEEAER S -%Iic, whElbd 2R CEARL Z
DNEE U CE R HERE M 3 AL S AL, T B A TR T 5 USRI ;@@&é&%ﬂt;o_moo
TAUTHOWTIE, fERy, TEWEERRIR, EEme/s & O ot 7e S K 2 BREEAE TIC K » THREES 2 4%
TRB D,

T 7 WAL TIE, IEIC b ARBEBNCOIFEICHREAKLUNGEH L7 2B 2 5 TWbH+HF1H a
KK (Toa, KHf, 1972, ETHIEAY, 1981) 23K LTV D AREMEN &, 7272, REBIEL X Vo
— M 35 1T 2B B O FIETE TITE ORGP <\ To—a ITFEHIR 0 EZ L TWDH &
EZHITWD WTHIZA, 1981), F/o, FAEAZT 7 7B LT, £E2EHFOMmENZEICF A
INTWRWTF 7788, 4%, B RICER LT 7 7EEZE T 5 L & bio, BIEHE
DB, BT 7 UM INETHLN T RWT 7 ZIZOWTHRE L, ffllc LE 28
LMENRD B,

7. F & ®

NEFHRHX GEWR BT, MEREZTT-> C7 7 7 @2 E T L OBHSCRMORE % e
THEEBIT, T ITHRESN., KILUT T 2B LD OJEITHRIE, S HITKILAT T A0 EPMA IZ
EDEMS I ZFRE LT, ZTOREER. HFBE/INFT 7 Z (To-H, FI1.554R) 6 L OH-Fn H Bk
41 (To-Nb, I8, 6004F-HIT) D — R HEFEE & +FiFH T 7 7 (To—Cu, #96, 0004/ AR Cx 7, &6

(ZA-Fn R ANE) (To-0f, #93. 207 4FRITLART) 0GB Tn K LK (AT, #92.8~3. 05 ERTD AIREMED & 5 T
7T ORIRBELRD b, BEHFHEX TR SN ERELEDOREALIZ W TIE, To-H & To-Nb @
MBS D EHEES LD,

MCHER. FEOTFE A VT T Ok ILEFRIFEA TIE, To-Nb 38 X O To-0g D& k O JEAFEEIEAA;
(22T, 99, 2004117 &8, 2004EH1 & - DA N 22 ST 5 (T, 2008) .
Sk

HFADEY - FIHER 2000 ZFEHHHE =7 KH94-3, ISOBMIERIET 7 7 B/F. HIALHFZE, 39, p.  107-120
FrmER 1962 BIRAHALVE Mk O 55 U ACKRAS. BERS KA SE B ARELERR, 10, p. 1-79.

FIER 1079 BIHUMG AL ORESCRHR LIS ORIE T 7 T8, BV ¥ —J b, no. 53, p.41-52.

FJNERLIE 1983a  KINTA & L CRETFHER L7z +HFim /P kIR, ki, 28, p. 263-273.
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FJNERLIE 19830 +FiMHIRT 7 TR DA, KB, Ak, FR. ki, 28, p.263-273.

Hayakawa, Y., 1985  Pyroclastic geology of Towada volcano. Bull. Earthq. Res. Inst. Univ. Tokyo, 60, p.507-592
ThE 4 2008 +FIHEAKWL, MKEE Y — REKOGHEEY OGS ERFFRN. ki, 53, p.193-199.

MTH PE - BiHEER 1976 RIS/ T D KK — I8 B Tn KK DR & ZDOFEFR—. FIE, 46, p.339- 347

WTH ¥ - BrEER 1992 KIWKT b T A, BREKF RS, 276p.

WP ¥ - BiFER 2003 HifmkILK T b7 AL BURKRF IS, 336p.

WTH 7 - BiEER - Bl IR 1981 AAMZE->TE/27 7 7. B, 51, p.562-569.

AL Jy - RME T 1986 +FnH KL & I ITESD. R LEAE, 4, p.1-62.

FIIASR - PBHEFE - AMEK T - 20 Jy - Gk - EHEER] - KitilE — - & 1972 HRIEJKL FEELME.
FriE — B EHRCE, . 717

R = 1972 +FEKILEEIC IS T 25881 T 7 7 OfFF. HUACHIZE, 11, p. 232-233.

KUBEZ - PJIAK - Ll -l Ty - K@afhe 1966 Bl - Tiin OB & kLK. HEIUAAFIE, 5, p.29-35.
S IEMC - PEWRS - xR FE 2001 HFIEKIL, BETEA O(LFERLAR AL — T O — @A F & LC—. SLRTRFH

THE, 4, p.11-17.

FH O 2010 EHFHHERML T 7T WHF A - EEREZRIRE R AROB
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JURYEE] - BLE

ofw s — AR EE
o
-
To-H(#715ka)
100-- T T AT?)
L .0
L F¥]
oM
r vV -G T(J'O;T'
150 [o28
ICED
200 |
A
250
N
300~ |zzzzo
(===
[F==7]
350k [0
[

E1 ERAEEEFEERL o FOLEERE

| ¥R L
poo ] L
4

p—

O met

el
| R~ Riget

* mp~mEet

et
lg~met

: ¥ -‘ﬁ%-ﬁﬁﬁ:‘ﬁ

[ |t
L “

©: 77> EOBIL. BF: 7 75 aMEEOHS.

_78_

sok [

IHAZRIRER L, HAE, p.77-102,

98, p.871-885.

— R

To-Nb (#98.6ka)

VvV yeT?

lvyyyy es
Lo
b .l
A
| wll
1
el
e
- :| — EEULFEE
2 mfEEEEELnmo L EiERE
O FUSHTEHBOEL 8F 7T 75RO S
." .
|
/)
;'ol
T LT 2cf@
T w5
Heo7
. EY
03N
|
RC3E

E3 mfEEEE R R AR RE
@7 77 HREHAOBIIL T T3 aEEOES



VI BRI

om
/ OF
e (To-a,915AD.) |
o
bR
50

To-Nb (#78 6ka}

To-H (#915ka)

E5 JREEEFRE > FOLEERE

H4  mfdEEREEAERO L EERE @7 7B ORI HF T 73 oEROES.

@ 7 7 SHEHOML BF . 7 7 HirEEORS.

diliti = Ak Ok R

1] 50 100 % (

fﬁM‘-L;-}'-MFHu '”.;'.“_ ////m _
WY |

NN ;
PN |
DM

[ ronm ggop =] ety [ ] nzsen B man

WAL « BXR3

IEPTRCTION EEsh U7 womiei [ Asmuid (35 IR
- ST () % 0l Y it 2] ol GAfLhidy - M)

=L =R
R # i (At 4
B wam wedan

6 MR IGEM R AR T 7 IO T 7 SHEY T Y 7S 4

_79_



1 KRS

1 TISREOWIER

s ERe ) gR-23J7 KA SR
= =5 RAE = g =50
FEAREXEREN VT 10 Kk pm (sp, fb) >bw wh, cl, pb
11% *ok pm (b, sp) wh, cl
12 Kk pm (b, sp) cl, pb, wh
14 * pm(fb) cl, pb
16 *ok bw, pm(fb) pb, ¢l
18 *k bw, pm(fb) pb, cl
20 *k bw, pm(fb) pb, cl
22 *k bw, pm(fb) pb, cl
24 *k bw, pm(fb) pb, cl
26 %ok bw, pm(fb) pb, cl
28 * pm(fb) cl
30 * pm(fb) cl
BHRREREELLE 8% * pm (sp) wh, ¢l
10 *k pm (sp, fb) >bw wh, cl, pb
1 * = 21 Hk pm (fb, sp)>bw wh, cl, pb
FIRIERE X R EE R AT 3 * = 21 kx pm (fb, sp)>bw  wh, cl, pb
5 *k pm (fb, sp)>bw cl, wh, br
7 * =] 2.1 *ok pm (fb)>bw N _cl, ;1 br
9 *x pm (fb, sp)>bw cl, wh, br
PRI E X REE AL AR 3 ok pm (fb, sp)>bw ¢l wh, pb, br
5 *k pm (fb, sp)>bw cl, wh, pb, br
7 *k pm (sp, fb)>bw cl, wh, pb, br
9 *ok pm (sp)>bw cl, wh, pb, br
11 * =] 2.0 *ok pm (sp, fb)>bw cl, wh, br
wokkk: ETBLY, wkk: BN, ok hEERE, *: DALY, bw: NTILE pm BRRE, sp: AR DIRFEA, fo: MR HE,
cl: EEFEH, wh: B, pb: #4858, br: 186, RRBOEAEmm. B« (TERKR.
R2 NUASAEDHRER
s ERil bw(cl)  bw(pb)  bw(br)  md pm(sp) pm(fb) BEEEY) FHY EoM S
BRAEXZFEENVF 10 10 0 0 12 1 55 104 22 46 250
18 5 0 0 6 4 24 108 43 60 250
26 7 0 0 7 2 21 107 44 62 250
BAREREELNE 8 0 0 0 2 1 1 171 71 4 250
AR X R EE T AR 3 0 0 0 5 8 9 117 71 40 250
bw:/NTJLE, md: FRFE, pm: BRE, cl: {EBH, pb: RIBA, br: 188, sp: ARV IR, fo: MMFIK. HFTHFE.
*3 EFMMAMSTHER
g o ol opx cpX am bi opq oM A5t
FAARERREN VT 10 0 76 60 8 0 103 3 250
18 0 78 46 3 0 121 2 250
26 0 78 30 6 0 134 2 250
FRFAEXEEIE 8 0 116 58 0 0 73 3 250
IR E X REE R ED 3 0 108 48 2 0 91 1 250

ol: hUSU A, opx: FHIAIER, cpx: BHIER, am: AEIA, opa: NBBASY (BHICHEERIL) . HFTHFH
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R4 BIEATEHER

VI HERF

1

d\

g

th = A KA SR RAER XAk
JEHTEE (n) B E BT 5 JBHTE(y) BIERFE
FARERFEN VT 10 1.504-1.509, 1.510-1.514 23,7 1.704-1.708 30 PN
18 1.503-1.510 31 &
26 1.502-1.512 30 1.703-1.713 33 AipE
FAIAE X E L EmE 8 1.512-1514 31 1.707-1.714 31 A&
10 1.504-1.511, 1.513 311 1.704-1.714 31 ARE
IR E X AR 3 1502-1503, 1505-1.514 4,26 FHE
EFRILTELORAEFEHUBROIEETIS
BEEILE/NME(B-Tm, 10tH#2) 1.511-1.522 BT HR - $7 3+ (2003)
+#1Ha(To-a, 915AD) 1.496-1.508 (1.502-1.506) 1.706-1.708 BT H - $79+ (2003)
+#1Hb(To-b, ca. 2ka) 1.498-1.501 1.705-1.708 BT - #73+ (2003)
+FNE P (To-Cu, 6ka) 1.510-1.514 1.704-1.708 BT H - $13+ (2003)
+FIEHELL (To-Kb) it 1.511-1513 1.703-1.708 BH-#HRAK)
PR 1.511-1514 1.703-1.708 BH-#HRAK)
il 1.510-1514 1.703-1.708 BH-FH(KRAK)
+FERE SR (To-Nb, 8.6 k.y.BP) 1.512-1517 1.708-1.712 BT H - #7F+ (2003)
it 1.515-1.517 1.708-1.712 BH-#FHKRAK)
TE&R 1.515-1.517 1.708-1.713 BH-#HHCERAK)
+FEZDE (To-Nk, 10~13 k.y.BP) 1.696-1.673 BT H - #7 3+ (2003)
+F1H/\F (To-H, 15ka) 1.502-1.509 1.705-1.708 BT H - #7 3+ (2003)
EREE (As—K, 15-16.5ka) 1.501-1.503 BT - #7 3 (2003)
ERIR S E A (As-YP, 15-16.5ka) 1.501-1.505 BT - #7 3 (2003)
+HEE R Y2 (To-BP2, ca. 20ka) 1.707-1.710 BT H - #7 3 (2003)
15 B Tn (AT, 28-30 ka) 1.499-1.501 BT H - $7 3+ (2003)
+F1H KA B) (To-Of, =32ka) 1.505-1.511 1.707-1.711 BTH - #7F (2003)
ka: 1,000/ (BEHEER), k.y.BP: 1,000/ (CER). BHFED () :modal range.
®5-1 FAREREEUMNE-KH8ICEFNDNUASADE RS AR
BALTA
1-1 7457 0.56 13.16 2.81 0.02 0.71 2.87 392 1.31 0.07 100
1-2 74.15 050  13.31 2.90 0.07 0.67 3.04 4.05 1.19 0.13 100
1-3 74.14 0.47 13.16 2.86 0.17 0.67 3.02 414 1.23 0.13 100
1-4 74.06 0.51 13.50 2.68 0.09 0.80 298 3.99 1.23 0.16 100
1-5 73.64 048 1335 2.97 0.14 0.70 3.18 4.30 1.24 0.00 100
1-6 74.18 0.49 13.38 2.59 0.08 0.73 3.08 3.87 1.41 0.18 100
1-9 73.73 0.56 13.23 2.82 0.07 0.72 3.13 425 1.35 0.15 100
1-10 73.95 053 1335 2.67 0.13 0.77 292 418 1.34 0.16 100
FEHIE 74.05 0.51 13.31 2.79 0.10 0.72 3.03 4.09 1.29 0.12  100.00
2478
1-7 76.04 038 1290 2.31 0.19 051 2.35 4.03 1.22 0.06 100
1-8 76.22 0.39 13.01 2.13 0.13 053 253 391 1.16 0.00 100
FfE 76.13 038  12.96 222 0.16 0.52 244 397 1.19 0.03  100.00

,817



1 KRSy T

#5-2 BMARERFELNE - XH0EFENDRILASADERS A

BA4TA
2-2 74.05 044  13.64 2.38 0.21 0.76 3.01 429 1.14 0.08 100
2-3 76.02 0.41 12.93 2.24 0.08 0.51 2.40 410 1.23 0.08 100
2-5 75.82 042 1283 215 0.14 0.56 2.54 418 1.32 0.04 100
2-6 74.43 047  13.79 2.32 0.14 0.67 2.89 400 1.18 0.1 100
2-7 76.05 036  12.98 229 0.00 0.54 2.26 418 1.28 0.06 100
2-8 75.67 029  13.31 229 0.18 0.53 2.28 4,02 1.37 0.05 100
2-11 75.09 048 1323 222 0.11 0.57 2.58 428 1.28 0.16 100
2-12 76.12 043  13.12 222 0.07 0.51 2.32 401 1.17 0.02 100
FEHE 75.41 0.41 13.23 227 0.12 0.58 253 413 1.25 0.07  100.00
2478
2-1 76.71 029  13.18 1.75 0.05 0.44 2.20 387 1.46 0.05 100
2-4 78.37 029 1223 1.31 0.03 0.31 1.90 416 1.37 0.05 100
2-9 71.75 0.27 12.33 1.79 0.16 0.40 1.86 4.00 1.41 0.03 100
2-10 79.69 025 1213 1.23 0.03 0.33 1.54 3.41 1.36 0.04 100
FEHE 78.13 0.27 12.47 1.52 0.07 0.37 1.88 3.86 1.40 0.04 100.00
%6 NEHXXEBTITHAERRMIBETISICEFTFNDXLUA RO ERDHERK
EEUEEERS-A 74.05 0.51 13.31 2.79 0.10 0.72 3.03 4.09 1.29 0.12  To-Nb
EEUHEE s -B 76.13 0.38 12.96 222 0.16 0.52 2.44 3.97 1.19 003  (To-Nb)
EELEEEE10-A 75.41 0.41 13.23 227 0.12 0.58 253 413 1.25 0.07
EEUEEE10-B 78.13 0.27 12.47 1.52 0.07 0.37 1.88 3.86 1.40 004  To-H
EHELBORRMETIS
To-a 77.87 037 1281 1.75 0.10 0.42 2.00 3.29 1.34 1)
To-Cu 75.08 044 1328 246 0.08 0.63 263 4.04 1.29 1)
75.36 043 1365 235 0.11 0.52 2.35 401 1.22 2)
75.59 040 1327 245 0.09 0.51 270 3.68 1.31 3)
To—Kb 74.00 052 1361 3.03 0.09 0.64 3.09 3.64 1.38 3)
To-Nb 74.98 047 1341 2.75 0.06 0.60 270 3.81 1.23 2)
74.33 049 1363 2.84 0.14 0.64 3.06 3.45 1.42 3)
To-H (pf) &8 78.30 029 1267 1.52 0.06 0.29 1.73 3.84 1.30 2)
To-H of) F & 76.38 040 1343 1.90 0.1 0.44 222 3.88 1.24 2)
As-YP 78.15 027 11.99 1.33 0.04 0.26 1.30 372 2.89 1)
AT 78.25 013 1214 1.26 0.04 0.11 1.09 3.41 3.56 002 1)
To-Of (pfl) 77.82 036 1245 1.88 0.08 0.33 1.87 397 1.25 3)

F|KICHBRE. D\KCGRAR). 2)FAR-HH(2000). 3)4(FH (2001).
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1 & %k 53l ek

SABRBX DGEBNE, A TRAZET AT SN EE 3 Mkl 5 -141F 2> (Abf&40° 167 41.37 | HAR141°
47 23.57 VIZPHMET D, MIERREEHL, LAFHAEX T 1 XEH LRI 1 R, S0 Rk 3
ROGEF4ARTHDH(F1),

BN A L7 AEMERA X T 1 o XL, P kLR (150004F/17, BTH -+ 87 H:2003) BT O#)
HiERE TIChIRRETH D, RE2, 4, 5BHE L7 1 BBUEERNT, SRR ICAE S
FHNTWVWS,

2 W E D E #F

AEHL ORIEICE Y | MBS HE LEHREOFEREZA ST 5, k2, 4. 5OHEEICLD,
BT OREEE - AR E IR T 5,

3 fbE B TR

(1) AR« Erty FEfiu, ﬁ-i“@ﬁ%%%m@%<o

(2)8 -7 H ) 5 (AAA : Acid Alkali Acid)4LER J:V)Zi%ﬁ$®%e1bééﬁﬁ THY BRLS, D%, B
MR CTHPMEIZ 2 D THRL GBS 5, AMA RT3 1T 2B ClE % Imol/ 0 (1M) D3 (HC1)
%%wéo7wﬁ)@ﬁfimmm+b)WAmmmm@ﬁ%%wOOMMﬁgmiT@ﬁ_ﬁﬁ%
BT RN S EFT S, TLh U IEBEAIMICE L BRI TAA ) IM RGO A 1dTAaA | & F1TFEH

AU RBE S, Rk RFE (C02) 23 S H D,

BT A T BbRFEEERT D,

R L7 bR F L SRA A L L TKETETL, 77774 O EAERIED,
77774 MERBEIm DR Y — RN R VA TR, ZZARA —/VIZIZDiR A, Hll
AR IZHAE T D,

4 W ® GOk

Mg g AN — 2 L L= C —AMS B 3B (NEC 4L5Y) 26 L. C o4&, BCm (*C /'%Cc). M
CHapE(MC /PC)DMEELTH . HIETIE., KEEZEER (NIST) 2» bt S - = g Hox 1)
TRERERREL L 95, ZOEREREIE Ny 7 7T RERROHE S R ERT 5,
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2 R SRAEAHIE

5 ® oW Oy ik

(1) 8°Clx, REHRFOPCIE(C /PC)#ME L, BB D OTNE T2 (%) THL
TMETHDH(F 1), AMSEBICLDZMEMEZ HV, KHITIAS) & ERRT 5,
(2)"CH(Libby Age : yrBP) X, #HEDORKKFCREN —ETH o= & E L TRIE S 4, 1950
E%%ﬁﬁwwﬂvkbfﬁéﬁﬁf%é FEARE O F 21X, Libby 138 (55684F) % {19 %
(Stuiver and Polach 1977) ,"CERIZ S PClc ko> CTRNEI R EZMIETAMLENH S, MiE LI-HE
R, MIELTORWMEEZS B E L THRATR L2, "CHEM ERAZEIT, FIHTZ L) TLOHEHAL
THERREIND, T CHERDBEE(E10) 1L, REO" CHEMRDZ OFEZEFPAICA D HEHE1368. 2%
ThHhHIEEBEWT S,

(3)pMC (percent Modern Carbon) i%. PEYERMAIRFIZH TS
PANSNMCHD IR IZ EHEWERZ R L, pMC 2310084 E (M C 0 B R ER AR R & [R5
HiA Modern £ 5%, ZOfEL 6 "CICL o THIIET 2 HENRH L720, MIELEEZFK1IC
LTWRWEZZZHE L TER2ITRLT,

(4)BERIEER ST, ERVPBEMOREIO"CIREL b L ICHN i ERERS LEbE, i
EOVCREE N EEMIEL, FERIGESTHETH D, BEREFENIT " CEMRITHIGT D8
Ef EoBERGHETH Y, 1R (1o =68.2%) & 5 W T 2 HEHE(FE (2 0 =95. 4%) THER
END, 777 OHN CHEMR, FRENNBEER EFENRERT, BERES RS T ACATSNDHHE
X, SPCHIEZFTV, FIMTZ LD RV CHERBETH S, 2ok, BIEHEB L OEIET 7 7T A%,
F—HADOEBICL > TEHEND, £/2, 707 208BEICL > THORENER DD, FERO
ERCHI> TIZOREEN—V a VR TILER DD, T 2T, BFERIEFEROFEIC
IntCall35 — & ~X—Z (Reimer et al. 2013) Z I\ . OxCalv4. 28 1F 7' 7 2 A (Bronk Ramsey 2009)
EHEA L, BEREERIZOVWTE, BEDT —F =R, Tu /T MNUKGFETLRE2BEB L, 7
07T MMIANTHMEE L BICEEMHE LTE2IR L, BEGREFAMNT " CHEMRIZESHTE
iE (calibrate) SN2 FMMETH D Z L #WRT H7c i cal BC/AD) (F7zi%lcal BP)) &) BT

HEHRZEDO " CEEDEISTH D, pMC
UE)o
. fHIE

#IND, N .
=1 BETHEREFCRIEER (6 "CHLEE)
. . o A |SLER| 5 5C (%o) SBCHEES"Y)
AEES | ER%4 BEUHFT N .
FRE | 7E|  (AMS) | LibbyAge ¥BP)| pMC (%)
IAAA-132417 1 HAFAEX T1 XE RACYIAAA -23.67 + 0.78] 33,590 + 160 1.53 + 0.03
IAAA-132418 2 188FE I BE ™I 74| b#l!‘AAA 2217 £ 049 8,380 £ 30 3525 + 0.15
IAAA-132599 4 12BNIE Q4 BiEEtER ™S E#B‘AAA 31.76 + 0.35| 8,260 + 30 3577 = 013
IAAA-1326000 5 SEIVEE Q3 3B 74l ICW‘AAA 3216 + 0.33| 8,260 + 30 35.76 = 0.14
. [#6248,6282

6 MW E & R
HERBEEZERL, 212787,

JEAEEEX T 1 XEH B 1 0" CHE1E33590 = 160yrBP, JEFEISTEAR (1 o ) ITH% B IH A 58
INFKILE & D ETFBRICEST 2R TH D,
STO1HY 3Bl oM CAFEAR 13, 2238380 = 30yrBP. 4. 5738260 = 30yrBP Th 5,4 & 5D

WIBEIZ A Y3 5 (T%2012),
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ITREZE (10 ) O#




VI BRI

FATELS—HKL.IOEL NG EBBhhamwny
WZFE Y 9% VN ARHR2008)

JEAERIERAR (1 o ) 1TV b SCHp AR Fh 32k

BB HRBATRIAT < TO0% X 5+ AT, (LFE, WIE EORMBRRD bik,
MR D O—F
AENTEFT > 2 ERHL, WEHE B 1 2BV b O, = CRIUER L5 SRR L7 b o

Thbd, OHERNS L, ToNb JEEZHATTERE(2), FE(4, 5)» b8 LZEBHMERAK9400
~93004FERT E WO FER AR L TEB Y, HELEIC ik%@ﬁ%%#@w EMIDDBRDL, Fi,
To-Nb D FHARAIKI9300~86004FFif & DIHTHER B H TV D &) & N3Gl @@%Eﬁf
HY ., HERETEO BE - TEOFREND RN, & HRERBIFT E iﬁ*%ﬁ DI 7= & 48
S5,

S Xk

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

ARERERR 2008 MBS TAR, REMRXTSHETIITERS, T4 rE—va s

TREME—EE 2012 IHAER - HESCRRROBREISUE N @R SR FER L BHE, Rt

MTHPE, HiFmER 2003 HimAKILRT b7 A [ BASIG L 20N ], HrkFHRE

Reimer, P.J. et al. 2013  TntCall3 and Marinel3 radiocarbon age calibration curves, 0-50,000 years cal BP,
Radiocarbon 55(4), 1869-1887

Stuiver, M. and Polach, H.A. 1977  Discussion: Reporting of 14C data, Radiocarbon 19(3), 355-363

&2 MEMPRGRFUAERR (6"CHRHEIEE. BFRER "CFR. BIEFH)

. S CHIEEL R N
AEES [EEFEIER(yBP) 1 OB EREEE 2 oEEEAEEE
Age (yrBP) pMC (%)
TAAA-132417| 33,570 + 160 1.53 £0.03 | 33,592 + 163 [38381calBP - 37818calBP (68.2%) 38536calBP - 37353calBP (95.4%)
9468calBP - 9401calBP (56.2%)
TAAA-132418) 8330 + 30 3545 £ 0.14 8,376 + 33 9476calBP - 9304calBP (95.4%)
9345calBP - 9325calBP (12.0%)
9296calBP - 9233calBP (35.4%)
9400calBP - 9350calBP ( 8.3%)
TAAA-132599 8370 + 30 3528 £ 0.13 8,257 £ 29 | 9225calBP - 9200calBP (11.0%)
9322calBP - 9127calBP (87.1%)
9179calBP - 9138calBP (21.9%)
9300calBP - 9199calBP (47.8%) | 9400calBP - 9349calBP (10.7%)
TAAA-132600, 8,380 + 30 3524 +£0.13 8,260 + 30
9180calBP - 9138calBP (20.4%) | 9322calBP - 9128calBP (84.7%)
[EE(E
00 IAAA-132417 R Dale(33582,163) “laAn- 32418 R, Dme{asrﬁ 33)
2% probaniey 2% probanity
& O 8 T8 Bl 2 v Er A
8 95.4% probabity il M5 (12 SR ScalBP
1 24000}, 536 (95 %) 17I83al0P H | 05.4% probatity
5 i H L B4TA {84 %) BI0EcABP
E i E emob
£ 2000l |} i
§ oot E o S,
: i '\!
A00dE " Bo0oL "
R T G200 00
Caltratnd Caln (cHEP)
o 1AAA-132509 R Dete(B257 20) T lARA132800 R nmtazaa 30)
58 2% probabeity 58 2% probabiity
& R, 296 (35 4%) 23iCAIBP & 300 (47.5%) 1 7caIBP
2 D (11.0%) H200calBP L1 N 18D (20.4%) 91 MbcalBP
B A F Ny, b
= N :
21 % s
N i
g g
] acoa| E
2 I g - &
e [2g T300 I W 00 e [2g T300 E T W

Caltraled date [call) Caltraled date [call)

[BhR BFEBIEFRT ST (BE)
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~
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BEICAETAMAEROBA T ORI SN hoT- 2 e, AMERITEMES T ORI
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