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— 79%Ca0 — 63%K,0 — 38%Na,0 — 21.1%FeO (5#rri4) Thorzo FEMEABEMIETH 5,

(6) AL AT 2 41279 &84 (Total Fe) 39.25% (2kF L C.&J&#k (Metallic Fe) (& 0.32%.
ME1LEE 1 8% (FeO) 7°30.89%. MEALES 28k (Fe,0,) 21.33% OEIG THh - 720 M (SIO, + ALO,
+ Cd + MgO + K,0 + Na,0) DEAIX3659% T, 2D bififkMEs (CaO + MgO) 221% 1K
BCHh o7z BWERFEROSE (555 v #kéh) BFEOZEILF ¥ » (TiO,) 1 238%. /NFT 74 (V)
73005% Th o720 E72FIL~ > %> (MnO) 12019%. $ (Cu) &< 001% L&ETH - 720

MPREE IR BREBR T LM SN Ao ERIIZ BB R OMSERIFEOIRA S (TiO, V) OREEH A
S5Nbo

MTK - 2 : Bilgskiae: (&8k)

(1) WIREIE  MEomE#RE (389g) THhi, RiIHE~FEOOTHLH;SETEDN L, W
S 1 EFT A LEINTRIEL Twb, SBFEHHRR LD, NEICRERSSEETNTVwELEEZD
N5
(2)~ 7 ok TR 3 OISR § o FHIBFLEE T, RHMORNEEHA G~ B OISRk Td .

(3) SABSEHARL : W 3@O~OIRT . QOIREBBIOILKTH b, T ~IHT (C = 0.77%)
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SR (FIRHEEZES 2019 45)

MARDHER S N OB, S, ST ORFERIIMICLIZ2IESOEHKREL, H01~08%
BEELHEESIND . IIKRRBEH OIKTH Do PIBIIZEE D54 L TB Y . ILIEBH OB 5 L iEsE
ENb, TO@IEHOIKTH S, FHIIT T AHE GEVER-REE) . WKEHERESE 7 7Y
4 b (Fayalite : 2FeOQ-Si0,) 23T %, #i#EGEE (MTK — 1) @ X5 [ZHEREOKT ¥ BRIt
W37 < BBERIGEDMIEE VW R B,

(4) ©vh— AWEEE @ K 3QOD DM % fl%E L7z, ML 115 ~ 243Hy THh o7z, Hl
DOEIR7 =7 4 b (Ferrite © a ) DEERECEFHKE T, 1213/5—=F 1 b (Pearlite) DOEHTH
KOME Tho7c, TNETIHMBICHES7METH S,

(5) EPMA SRA © MR 3 ®IZEH O S E 1% (COMP) %R o RIK B & 0 78 & 547 H
1% 65.8%FeO — 29.1%Si0, (47#ri5) THho72 77 ¥ 74 b (Fayalite : 2Fe0-Si0,) IZ[FE &
Bo FHLOBEIK EE O 58 B HHE X 46.5%S10, — 11.9%AL0; — 7.0%Ca0 — 2.3%K,0 — 1.9%Na,0 —
265%Fe0 (W1 6) THo7zo FFHUEEMIETH 5. T 728 OB 2 B ok o & 53T 1E
980%Fe (4HTH.7) THho7zo EBEFTH 5,

(6) (LHMBLAHT - R AR i A & L7ze &84 (Total Fe) 36.79% I2xf L C. &8
# (Metallic Fe) 13 1.37%. FRILES 18k (FeO) #%11.09%. MEILE 2 8k (Fe,0;) 38.32% DE&TH -
7o MRS (SI0, + ALO; + CD + MgO + K,0 + Na,0) 3407% T, Z @9 LIS (CaO
+ Mg0) (3 217% LARMET D - 720 RERFEHR O (& F 5 > $R80) IR D " FRILF ¥ > (TiO,) 13 0.26%-
INFT e (V) $3002% T o7zo FBb~>H > (MnO) 12 0.12%. & (Cu) 1£< 0.01% & Al
THo7,

WP Ik (577 vk EIEOIRA KT (TiO, V) OMFEMAEES C. ERiGE & T
ENB, gk LIICIIAEROGREERDTHER S 72,

3-2. 5[X (SD019) i+

MTK - 3 : Wilsib s

(1) WIREIE @ NE TR 2BIESGE O (14.8g) Tdh 5o M 3 HIZHETH T il 22 &K
LD EAET Do HEOHDEFNIRGIK L TERMED D 5o RENILH  #E~ B0 LT CHEEH G
B0, BERHEHRRONEZE (L L E o728 IEA LNV,

(2) ~ 7 uflfk: KR4 OIRT . RHIZRIKBOER, FHEBSB X OE T OFKOETITSHLEk
Thbo

(3) SHMFAM: K 4 @R o QIXEEIOIKTH 2. RHIIHT 7 A RS ERERE) <.
HERRES T A5 A M WKBERES 7 7V 74 M2 %0 F7-QUEARRMBEOIEKTH 5,
PRI IZEE S0 L CB D . INTERM OB LIEES NS,

(4) Evh— AW @ K4 @0 [ EBACIRE & OB EE 2 1% L7z, MEEIX 459Hy T - 72,
AL A S OLEIEEM (% 450 ~ 500Hv) O#PFANT, 725 4 b g SN D, FrRIKEHEIK
KO EEIL 619HY Th o720 77X T4 bOXBBEMOHPFANT, 77 Y71 bEHESIND,
(5) EPMA #i4 : R 4 DICEER O KATE T8 (COMP) % 7R3 HEBIBECIRG & o 52 & 53Tl
1X 945%Fe0 (43#7s8) THo7ze 7 AF A b (Wustite : FeO) ELHEE SN Do RIKEARK SO
5E 50 HT il 1% 654%FeO — 1.6%Ca0 — 294%Si0, (45 #759) THo72e 77 Y 74 b (Fayalite :
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AT FIRBHERY AT O BCR
2Fe0-Si0,) T, 74 4 (CaO) 2V EEET 5o WK GRS O &5 EIE 187%K,0 — 60.0%Si0,
— 243%ALO; (M7 10) THo7zo F NV 27 L — A (Orthoclase : KAISI,0p) EHEE I NS, F
72 3 O B IR 8 B 0> E B M E 1E 38.3%S10, — 15.1%AL,0, — 136%Ca0 — 24%K,0 — 3.7%Na,0 —
233%FeO (T 11) Tho7z. FEMEHBIETDH 5,

(6) ALAMBAT 4 1R T o 2k (Total Fe) 49.52% 12xt L C <&@ #k (Metallic Fe) (& 1.34%.
FEALEE 18k (FeO) 78 31.81%. MEILEE 2 8% (Fe,05) 3353% DEIATH - 720 HEERHS (SiO, + ALO;
+ Ca0 + MgO + K,0 + Na,0) 2215% T. Z? 9 LM (CaO + MgO) 1E 1. 37% Tdh - 72,
PEER O (&F % vk EFEOZEBILT & » (Ti0,) 13 014%. /XF 74 (V) $70.02% &
AL TH > 720 F72ML~ > %> (MnO) 130.15%. 31 (Cu) < 001% L EfETH - 720

LIRE DLWk (&7 8k BIEOIRAS (TiO, V) OKBIEM A . SEEEE 25
ENb,

4. FEH

ZRAGEE S M L 7e#kiE 3 R A L72HR. UToORPHLrE R 72,

4—-1. 21X (SD161) i@k (HEEHEA 0 9 il i~ 13 kil aif)

(1) wisaEE (MTK — 1) (SHSEGEE S SN b, SRR OB (55 ~ib#k)
EIEOTF ¥ VRt (7 VR AE A (Ulvospinel : 2FeO-TiO,) ) AWER S N7zo Z NITRD#k S50
B O RINLOSREE (ESEILREY) A5, SEM2 S BHEIFITMA SN TnZ & 2R #Y
Th b,

Biao L 2o, FINENIIEE R~ o RSIFIRO#MEFNL 2 < SGEI > 5 M+ L 7zgkE0 50
Bz AT, (ZITEM TORITIMLTIMN ) BBREE L MG SN TS, S0, HEEE (k)
FRCIR D NRAT B 73 D 5B S5 A R SEBIR CEDTERR S 72 2 L 1L, IR ORI OHEEXE 2 5 L TiEH
b,

(2) wiEsimE (MTK — 2) (38RSRGE SHEE SN b BEREE (8k) &IFEDIRA T 08
7 L B 2 B THRITIN T L 72BR O USRI Th 5o S HICEREIIA A L2RRBR 226, #iG
RIZINEBM CTh o7z EHEES NS,

F 28R EIICIEAERO BB DR I N/ RESHEIIHMIZLIDIESS2ED0HZ (§90.1
~08%) »5, WS RBEANEDIZER SN HNE (@) W 728EEEZ L L Tzl S n b,

4 —2. 51X (SD019) Hi+#kes (13 %)

WIE#AE (MTK — 3) (XSRERATE CHEE S LA BEER (k) EIFEOIRA S D2 7% |
P& B CHITIN L L 2B ORISEI AW Th 5. F-miEi#uas (MTK — 2) &R, SREERm IS
INZERIM ORI D755 %6

(JE)

(1) HPITZEREFE 1968 [hefssmilikE s e X OB

v AH A Mi& 450 ~ 500Hv, ¥ 27 %% 4 biE 500 ~ 600Hv. 7 7 14 Y74 b 600 ~ 700Hv DFEFHDSIER I N T WD, IR A
Y 4l (Ulvéspinel : 2FeO-TiO,) OWEEFEFHOMHEIE R WA, 7 %% 4 I+ (Magnetite : FeO - Fe,0;) & [E L A AR I)VEHO
ILEWT, FY=T2EETLOY T A A ML OHETH D, VIVERE RIVHELTHIULET 600Hv DL EOEZEZ IR, ~
V3 F A b (Hercynite : FeO-ALO,) (& 5 |2HE T 1000Hv %82 %,

e )y - & HeE4eT 7 7uy— (k) 8K Il
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EATE HRFHEEIAT OB

MhR2 R #EEDIEMESE - EPMA SAERER

MTK-1

T e
OVn#E#%

@FIR &I : 518k,
B AT HERRIR B
Q@FZER IVE AL” 2
(624Hv) . 9341 b,
77474+ (638Hv)

EHORHETEG (COMP) bEUEMXEE |

EBOME |

Element 1

MgO 0.066
SiO, 5.880
Na,O 0.066
Al,04 1.721
Ca0 0.133
TiO, 2.704
S -

210, 0.019
P,05 0.072
K>,0 0.013
CuO -

FeO 73.826
MnO 0.033
Cr,03 0.100
V,03 0.364
Total 84.997

2
0.051
0.189

5.589

22.404
0.009
0.068

0.004
0.020
65.275
0.086
1.065
2.783
97.543

3
1.241
29.259
0.021
0.073
0.483
0.305
0.005

0.002

66.136
0.344
0.004
0.022

97.895

4
0.042
42.899
3.827
16.792
7.940
0.809
0.019
0.006
0.237
6.294
0.004
21.112
0.062
0.010

100.053
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Mk 3 #RkAZEDEMEEER - EPMA

MTK-2

R $B0A

@FZiet it

@£ BEHLER : A

~ AR (1157243Hv)
OREBE . RERH
OEBEEA : T AR,
FEER T7Y7A b

RERER

FESME
Element 5 6
MgO 0.579 0.042
Si0, 29.127 46.454
Na,0 - 1.873
Al,O4 0.030 11.868
Ca0 0475  7.021
TiO, 0.123 0.614
S 0.005  0.025
210, - 0.031
P,05 0.075 0.139
K,0 0.048 2.291
CuO - 0.034
FeO 65.803 26.487
MnO 0.135  0.031
Cr,04 0.007 0.034
V,04 0.020 0.005
Total 96.427  96.949

Element
F

[0}

Si
Na
Mg
S

P

K

Fe
Cr

Ti
Total

7
0.378
0.416
0.082
0.013
0.016
0.001
0.005
0.063

98.045
0.020
0.011

99.050

-120-




MTK-3

T e b

OV nfR#KE
@EEBIA4 F (459HV) |
77571+ (619HV)
OARRMEF

[REER

kR 4 R #E

HDIEMREE - EPMA

EATE HRFHEEIAT OB

RO RS EFHRE (COMP) & K UHHE X #kf&

| EBHIE
Element 8 9 10
MgO 0.090 0793 -
SiO, 0.318 29.351 60.011
Na,0 - 0031 0.762
Al,O5 0.681 0.136 24.280
Ca0 - 1.567 -
TiO, 0.523 0.086 0.038
S 0.011 - 0.002
Zr0, 0.102 0.067 0.012
P,0s . 0.228  0.005
K;0 - - 18.714
CuO 0.031 0.066 0.069
FeO 94.525 65.446 1.326
MnO 0.075 0235 -
Cf203 0.015 0.027 -
V5,03 0.088 0.025 -
Total 96.459 98.058 105.219

11
0.042
38.346
3.692
15.122
13.569
0.262
0.086
0.039
0.975
2.366

23.256
0.104
0.017
0.017

97.893
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38 EEORO B R RAAHE

1.0 ®IC
FENER»ADH O ZRAb@ IR & -+ L 7238HI oW T IR E & (AMS ) 12X 51K
G pRAEAHE 247 > 720

2. ZKBEHE

AEHT. SKOHFHTH B SE02 26 it L2zl ogit 1 4 (K Nol : PLD-37398) T& %,
HEREOEHR, WET— 5 I3E6DEB) THbH,

RBHI TR RS BT e O Lt - T K, 3 287 b AMS:NEC # 1.5SDH) % FivCilllsE L7,
5 N7z "CIRE IO W CRMAR S BIRI R OMIE % 1T o 7214, MC MR TBERE R L7z,

WS HP T — 5 T — 5 HilALEE

PLD-37398 | ## No.l - . B Pk
T 36 (2 B L PR
WX 3K s e Wi - 7V ) - R (R © 12N,
it SE02 V- dry JKERALF + U 2 LON, ¥l © 1.2N)

*6 AERAH S LOWE

3. 1R

F TN, ARG ROMIEIH 2 RERFEMAL (6 °C). MRS BIREOHIE % 17> T/E
FEFIEAZ W72 AEARUE & BUEIZ X o TR S NZAEREIP, BRIt > THEMAME L REZ RO TFIR L7
MC AR, 55 88 UICIEERIER B2 ZNEIURT o BEBKIEICHWZERMEIET LHFE2 LD T Ll
Th Y. SHREEBIEHESEL SNABIC Z 0FAEZ AV CBERIE 1T 7290125 Hk L 72,

MCAERIE AD1950 4 & FE IS L TITSERT 2 2 R L2 ERCTH 5o “CHEMR (yrBP) o HIZIE, MC
D & LT Libby O30 5568 2 i L 720 T2 e L2 "CAEMRRE®E (£10) &, W
EDORFTIRE, EEFEESICEOSVTHEB S, RE 0 "CHERDZ D "CHERFEENIZA LD
632% T B L HRT o,

B, EERIEOFMIILTOLEB) TH A,

JEAEBZIE &1, KA o MC RS —5E T A 5568 4F & L CH M Sz "CHERICH L, #BFko
T AR OR EE R M ERRGH O A BN & 2 KA 0 "CIEEOEE), B X O o0& (MC oM 5730
+404F) ZBOEL T, XD EBEOFEMREICANDDOEHIT LI LETH S,

HCAERDIFERIELZ I OxCaldd (BIEHIHME 7 — % :IntCall3) %M L7z B, 1 o BEAHIZ,
OxCal DREF 2 L CHEIB S/ "CERBREITH YT 5 682%EHERAOEERFHTH D . [
K12 2 o TEAEREIPH L 95 4% B R A OB FERHHEH TH 5, 7 v INOHTEOHEIL, ZOHBENIZE
ERDBADIEEYERT 5o 77 7 ofitlh Eo i "CEROMERG M %R L, ZH SRR
IE#RZ R,

4. EE
PITF. 2 o JBAEARCHIP (FER 954%) 12 H L CRERE2 BT 5,
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EATE HRFHEEIAT OB

— 5 1C TES A P4 £ NC A T A QR I P B L 724 (e
v %) (rBP =1 o) (rBP £ 10) 1 o [E 4 (L 2 o AR
PLD-37398 774-778 cal AD ( 4.0%)
VB No.1 -30.84 = 0.23 1205 = 18 1205 = 20 790-829 cal AD (38.1%) 769-885 cal AD (95.4%)
) 839-866 cal AD (26.1%)

K7 HHMERFEOAES L VBEREDKHKER

OxCal v4.3.2 Bronk Ramsey (2017) 5 IntCal13 atmospheric curve (Reimer et al 2013);
PLD-37398:1205+18 BP
68.2% probability
7741778 cal AD ( 4.0%)
790-829 cal AD (38.1%)
839-866 cal AD (26.1%)
95.4% probability
769-885 cal AD (95.4%)

1600

1500

1400

1300

1200

UCEK (BP)

1100

L ma N\

600 700 800 900 1000 1100

BEA (cal AD)

88K EFHIEMER

3 X DHFHR SE02 70 & i+ L7z iy ot (U8 No.l © PLD-37398) 14 769-885 cal AD (954%) T. 8
AP~ 9 R DFERZ /R L7z T, RERR~PREAATHICAY T 5. 2B, AT
B TH Y WEMRIIIED L IIEFRERITEWER T 7213, B AR S 724U W EZ 7R
FTEEROLND,

Fatstn - A
L% - F R AMS ERMIE 7V — 7
g % - AEREIES - BEHIER - IWJEFHM - Zaur Lomtatidze - /MR

E =N

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

R PRI (20000 HORME R FERMEZ OB HARLERERO 14C FRHELZRSH [HALHRR O 14C 4£4] 1 320, HAE
EAN AR

Reimer, P.J., Bard, E., Bayliss, A., Beck, J.W., Blackwell, P.G., Bronk Ramsey, C., Buck, CE., Cheng, H., Edwards, R.L., Friedrich, M.,
Grootes, P.M., Guilderson, T.P., Haflidason, H., Hajdas, 1., Hatte, C., Heaton, T.J., Hoffmann, D.L., Hogg, A.G., Hughen, K.A., Kaiser,
KF. Kromer, B.,, Manning, SW., Niu, M., Reimer, RW., Richards, D.A., Scott, EM., Southon, J.R.,, Staff, R A., Turney, CS.M.,, and
van der Plicht, J.(2013) IntCall3 and Marinel3 Radiocarbon Age Calibration Curves 0-50,000 Years cal BP. Radiocarbon, 55(4),

1869-1887.
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St (FIINREHEEE S 20194)

4R HEEEE OMRBEER OB X BT

1. @L®IC
WA DOH=BACHE Y 5 =A@ & )t L 72HERR N A T 2R BB DWW T, oL XM
TR AT RO E AT L 72,

2. B EHE

AR RIE.3 XD SD161 O g & ) - L 72 ZHEZR O 1 SO WNEHENI A% T 2 R GEETh 5 (X
W 5-1) o FERBEMEE T T, LNy T — TIHRBERS 2 BE BRI L Ttk & L7z,

N RETE 1E TR )V F — 4 Bt X R AT 25 18 C B 2 Mk S A U 5 B4R By 40 AT BE M Bt XGT-
5000Type T &M L 720 #EOMERIE, X BEDHRA SV - ImA o724 (Rh) ¥—7v +, X
M — ABAT100 4 m F 721310 g m R HEHE AL S8 CH 5o T REICE 12 b ) 7 4 (Na)
~75 2 (U) THHH.FM)T AT AT T4 (Mg) &\vo 2B RITEE X OTEE o .,
R & DS

AGrHT T OWME S E B A 50KV, B I H By e 72 R 5008, ¥ — A 100 u m IZ5KE L 72,
SERSITIL, BRI\ FP IS & R ERO 21T - 720

S5, HOU X T ICERIN L 750 2 B BUE & L€, AR BB TR BR O IR % fE
L7,

3. &R

G L VBSOS N2 ARY MVB L FP I & 2 Emao it % 5 89 IR,

K (Hg) . i# (S). 4% (S) FIHE SR ucr ) wa (K, vy 74 (Ca). 8 (Fe)
PAhEMRH I NIz, 7o, APBEMSEBIERIC X 155 N2 R % B 5-2 1R T,

4., ER

FREERORENZLDE LTIE R OREER) EXYFTIVRETOENL, KFERIITMILAR (HeS)
T E L IR S I TS A RERE SN D XU AT 13kFIII =M= (Fe,0,.
WAL\ IAREREL) A TR TN, IRFICIEEk (1) OZMIIPE ) ARGER A iE L (RE, 2004). [L#
I CERIUITBE CH o F72, XUTTIXEEN 1 u m O3 TIROKFERN S %25 DL %L
WESNTVDE, ZONL TIROKFIRIEE N7 7)) TiRETH S EHBLTB Y (FH, 1997).
N 7) TIRRIFEOERKEEILER % B TRZAREREEA T O & 9 B IREZR$ (B, 1998), #k/\27
7T THREED A TIRKF 1, B & THRETE 5,

ST L 723k 513 KR E R #EATS <R S LRI KSR S MBI L 720 B e 3R (As)
X, KR (Hg) o¥—27o—HLEEHT 20, K2 L GCWE»r O OMBIZNETH L, 71
FZ S, U a (K. #via (Ca), # (Fe) ot tmibdic—HicEEInscH
< L ZooETRIIFICRE SN ko7, K8, AR ERT,
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AR EIRFHARIAT OBCR
5. bW
=R AbEE & ) U7 HESROWIR TN 75 9 2 R EEEHS DWW T L 7o R KRR L TERR S
tho

Bty - B
#k) SvF - IR
T BLg

51 SCHk

PR (1998)
JCHEIEAT (2004)
T HISCSS (1997)

MR OB BRI —RELE— ZHEY v —F b, 438, 1014, =a—H A > 24t
EABEEWIH S N IR, IEARRE, 26, 1361, HNTIEARFEH.
IS TR A TRA-OFITE. AR RS 14 MIRSIES e RE B4, 38-39.

RS S A [ PREUAT i FE itk HRHERH
1 304 3 [X SD161 )% JHRESE - R A JE T HgSSi ST S
8 MR
VFS 40.000 cps
Hg
s
He WART 5005 v IULERE  Pa
XGT# 1100um  XEEEE ©50kV
Bt 2 0.70mA
SERAIES: @ A9 M LA
|| EEEE | 2o B
Gl A (6| [eps/mA]
Hg 14|Si| K 1353 0.66 3343
16|S| K 3294 0.61 227.80
19/K| K 0.32 0.15 121
20[Ca| K 0.32 011 158
26 |Fe| K 0.22 0.05 518
Si 80 [Hg| L 5267 061 520.00
Ca
KK Ca Fe Fe
st - A =
0.00 keV h 1 H #-vl 0.000 keV 0.000 cps 20.48 keV
o = NN N
2 89 FREBEROEE XIEIIER

XIhk 5

—-125-
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St (FIINREHEEE S 20194)

555 8 ARG - IR O e [R 2

1. BU®IC
WADHI =L ALE S 2 ZRAGE A S M4 L 72K - IR B[R 2 217 7% - 72,

2. AR CeHE

UG, TRAERHUR I o IR E SRO3 & HAUOPERS AW EAE SXO01, Hhit o> +31 SK04 - SK08 & #:
7 SP99. KEUKE SD161. St DI SE0L 7> 5 4 L 72 AKREE LI AL 743 HTh 5o &tk
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