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WKLo TORRPRL D720, FROTEHIZH
oo CIEF DM EN—T a v 2 MRS L0
B b, T TR, BEBIEFEROFHEI,
IntCall3 7°— % X — A (Reimer et al. 2013) %
Vv, OxCalv42#1FE 71 775 4 (Bronk Ramsey
2009) % FEH L 720 EEBRIEERIZ OV T,
BEOTF—FN—A, 7075 AMAET5HH
EEZEL, TuZ 7 ACANTHEE LD
ZEME LTELAIIR L2, BREBRIEFERIL,
MC RIS D THRIE (calibrate) S L7z 4E AR
fETHZZ L EWHRT L7201 [cal BC/AD]
(F721% Tcal BP)) v ) Hifi TR EN D,

6. HIERER

HERREZES - 41TR-7T,

& B oMC4E X 1k, FB-HHD-MB1753,770 +
20yrBP, FB-HHD-MB27%°1,130 = 20yrBP T %,
JE4E B IE4E R (10 ) 12, FB-HHD-MB1ASH8 3C i
FAEMETZEE, FB-HHD-MB2725 L2044 5
(IFR#R 2008, IR 2005) .

HEORFEEFFILTRTE0% L EO+4r7%
T, L& e EOBEIZFES 5y,

H1H R OB R e

SE W

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

ANFRGERERR 2008 THEECHESC 18R] ARECH S 2R HI1T 2R R
& TA - T7OE—Y 3y

Reimer, P.J. et al. 2013 IntCall3 and Marinel3
radiocarbon age calibration curves, 0-50,000 years
calBP, Radiocarbon 55 (4),pp.1869-1887.

PEIFE 20051 H At AR LA BRI o) | IR,
T xvh— s ay A oy A M ATERE N UL
WHFERT 25 RS LR geiniim e [ R4 v R &Ml o
KoZwy L&l FHEM, ppld-19.

Stuiver M. and Polach H.A. 1977 Discussion: Reporting of
“C data, Radiocarbon 19 (3), pp.355-2363.
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H AR 00 AT

F3 IR FRERIESR (1) (6 °CHiE)
e o "CHIED D
i o e - e 1511 5 3C (%)
7 e i \ ;
HER 5 B4 PRI T W e (AMS) LlaPryB ?‘)ge MC (%)
IAAA-132365 FB-HHD-MB1 SH LIb A AAA -2168+026 3770 %20 62.56=0.17
IAAA-132366 FB-HHD-MB2 SKI13 ¢1 A AAA -2555+0.26 113020 86.88+0.22

x4 BOHERFERWESR (2)

8 PC HAHIEA,

JEAEEAE T C AR, BAEARR)

HERZ

o PCHIIER L

1 o B AHERR

2 o JEEHER

TAAA-132365

2206calBC - 2141calBC (68.2%)

2284calBC - 2247calBC (15.0%)
2234calBC - 2133calBC (77.9%)
2079calBC - 2061calBC ( 25%)

TAAA-132366

JEAE 8 TE
(yAr%%) pMC (%) (yrBP)
3,710+ 20 62.99+0.17 376722
1,140+ 20 86.78 =0.22 1,130 +20

891calAD - 903calAD (14.0%)
919calAD - 965calAD (54.2%)

878calAD - 982calAD (954%)

Radiocarbon determination (BF)

OnCalvdza

(20130, 5 WG} atmospheric curve (Resmer o al 2013)

; IAAA-132365 R_Date(3767,22)
20003 68.2% probability
2206 (68.2%) 2141calBC
95.4% probability
2284 (15.0%) 2247calBC
3 DA 2234 (77.9%) 2133calBC
3300 \\ 2070 (2. 5%]2061caIBC
ool | l 0
_‘_
3400 k= I—J
2500 7400 ziﬁci 2200100 2000
Calibrated date (calBC)
37 JEFEEIEFER T T T
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Radiocarbon determination (EP)

OnCal v 3 3 Bronk Ramsey (2013) 1

JACa3 aimospheric curve (Femer el a8 2013)

1300

800

800 L

- |AAA-132366 R_Date(1130,20)

68.2% probability
891 (14.0%) 903calAD
> 919 (54.2%) 965calAD

£ 500 1000

Calibrated date (calAD)
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1. LI

— % EE 115 5 H ISR B E R O B IV, 1R
BRI A H T HCN BT S % BN R
B 6 H A U 22BN IS DT, AR Y 7 R AR
EEHROMEDIzDDO—B L L TLF B 53T -
P GARBISE % & O AARR B R CoRE %
RIS N7ze $REEB & OS2 DWW TR
GEAT, SEMREEALARBIEE, XGRIEATEE, W
ERBEE TV, TORRITESSME, HEE
BB L ORETE EOMEDT 7 &% oI ilg
L7720 ZOMEFIZOWTHEYT 5,

2. WA B L ORER - B

AR OE, M - ER s L O
HHZRTIIRT,
(1) S

(1) HEEFH, MBS S L USERMTH A

AEEREOREIEFRFZHH L TIrv, 4
BUd 2LV CIME R A L7z MR 0k 2
FRIS 20012, AEO/NBlZmELE TH D X
7= VEFEFHCE LAATEHRZ Lz, dol+
8 R R O M RIS (IFRAE S M7 ORHZ IR L 720

EREITAANZ OV TIE, EE3mD ) » 7K
774 MEghaEMAHL, 6mz 1HiE LT
35emDE &2 6 M L 72 A DB 160 5 (LiE &
EWEL L CHMETR L, #YNOEREER
DT EEHFAFE (M C : metal checker) %
WTHAE L 720 BRI S 2o TS RERE
ELTEELES 2% L < LzeE#kMAE (1.5mm
¢ X 15mmH, 20mm ¢ X 20mm H, 5.0mm ¢ X 50mm
H, 10mm ¢ X 10mm H, 16mm ¢ X 16mm H, 20mm ¢

Ay

N

s

&\

T

JFET 7 )% —FHAatt
V) a—3a yRKE (5
WAL R AP 2E =
x 20mmH, 30mm¢ x 30mmH) % fFHH L, T
X TEBHOKE S A HE L7z,

(i ) AL2EBLsT 5 #T

ILZER A AT X SR B 2 JIS ATk iE
TiT> T\ 5,

- &8k(TFe) : =M bF 4 V&I - =27 1 L8k

710 A

- &gk (MFe) : RFE A ¥/ —)V4fR— EDTA

T 7E o

CBRALEE— 8k (FeO) : =7 b AFE 7 ) 7 AiHE D

- FRALEE 8k (Fe20s) @ 7155,

ALEK(CW.) : I—=Vv T 14 v ¥ x —ik

S RFE(C), A AT (S)  BRBE — AR

- 74 4(Ca0), Bib~~7 %> 4 (MgO), B
b= > %~ (MnO), BT k1) 7 4 (Na:0),

HH#EES), v AF ¥ Mn), V¥ (P), §l(Cu),

=y IV(Ni), I,V F(Co), TIVI=TA

(AD, ¥7F+ 274 (V), 74 (T ICP %

D[ P0A, 1A [ RES
- ) A (Si02), TV F(AlOs), EE LA LT

7 4 (Ca0), Bk~ x> v 4 (MgO), 1k

F % 2 (Ti02), MRILY ¥ (P20s), BRALA VU ™7 A

(K:0) : #'J A ¥ — NI X MO,

fHL, CaO, MgO, MnOlx & H & IZIE L T
ICPHMEF 7213 H T A ¥ — FEOLX s %
R
R b A (Na:O) = IO,

%P, PRERRE, 1685 (48K TFe, &8
# MFe, B{LEE—8k FeO, MRALAE 8%k Fes0s,
2 7 Si02, 7V 2 F ALOs, I A4 4 CaO, <
7437 MgO, BeftF F1V v A NaO, Bt
) A K0, LT ¥ > TiO:, Mt~ 4>
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MnO, FftY » P:0s, {LE&EKCW, KEC, 77
TV AV) BALEGHT LT b, TR EICHE
ZDOWTHHT L, BRAEIICHRE L CERRL T b,

Jatm i, 12805 (8% T.Fe, BRILEE FeO,
2 # Si0:, 7V 2 F AlOs, F 1 4 CaO,
<74 Y 7 MgO, fL&KCW, Zfftrs ~
TiO., BRIt~ > % > MnO, MEitF bV v A4
Na:0, b7 1) 7 4 K.0, 3 C) # LS54T L
TWwb,

L T DAL AT, 138 (k3R C,
¥)aysS, vxv#»Mn YYP, A4S,
$iCu, =Y 7 JUNi, a8V kCo, TII=w
LAl Y7 FYIAN, FEUTL ANTTL
Ca, ¥7 47 A Mg L0 L Twb,

(iii) BB ALMR B

AELO—E ALY ) H LB DAL, i
WREH 22 & CRPES (BEHif: 1) 3 %0 JFBE- I
it e COSEREN OV TIITAMSE TEIZ L
h S RE 2RI 2 BB L, T OR
MHOME, H&, BB C RN 5. R
TR JFRE - 7 &L FBOBIEE 4T A, 4
BASE AR 2> & BT 1) 2 BE LA OO L B - G
BRLAEOHG), MHEERZ ELMETT 5, £EEk
(& A =)V (5 Wik 7 V3 — Vi) THETR,
BHBSER CRIEE L 22 h8 H AR 2 WAL & 5K L
THEHE L, BEMEHED X O (A,
JEE B IY)) OFFTEREESE 2> & Bk - Bh LR
INLART R E & W3 %0 FHIE LTL10065 5B
L0 THZ ZAT D o LTI U CTHERTAMY
$(5~20) 12X 2L T 5,

(iv) X#mHTE

BRI L ORISR L, XA RS 2
&, ABRHIE FN TV B ILEY O S O IZIE
UC, 2N % A () S 75X
MAEKE () TEAZ E2FMLT, Ao
RAONEWEFMET LI ENTED, £ O
HORHIZOWTORET -y PGS Th
D, 1ZEAEDILEWDIFES NS,
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W AR
O—% 7Ly 27 A(RU-300%)
HES:

O X - Cu-K a (I8 =154178A)

Q@K oML 797 74 MEKEEE S 70

X =5 —

@ETEL - it 55kV - 250mA

DAF Y=+ AE—TF 140 /min
TN T -4 E =301 0020°
®DS. AU v k1

@MRS. AV v+ :0.15mm

®SS. A v k1

OB vy FL—vary -y —
(v) TR EERE

i KW 35 & OV KA 5RO i KEE BB X, JIS
R 2204 (i K#p B & OV KW R O Tir K 3R 7
) B L OIS R 8101 (jiif K LA BRI AR #E o — )
(ZHERL L CHIGE S %o
BRI L, BlE(ENICAETH LD
BEEEE 2O/ R 7 om, & S 27om) O —
FIVa—raxEilss, 2OX—r)a—rxfE
80" TZRICHAE L, 5 5 C TS %0 T —
YOS WD, ZHEIHEML 72 L E Ol
FE & Mt KEE GABNREE) &9 5,

mB, MAKEZHETE WSS LTI,
PEIZE L TINE TO 46 3EHZ D W T E
(E=7 0 a— VEBEIRE y(C)) OB £ % %%
ML T TROEF TR 5,

it KBV, v = 11098 f(x)+ 927.82 DEAFRA S
SNTWw5h, 2T,

f(x) = (258 A1:05+5.25i0:) / (146MgO+448MnO
+125T Fe+104Ti0.+786Ca0)

3. MM LR
SIMTAASAE R A 39~ 48, F8~1212R T,
RTIGHEAMERABEHAZ L L0/, K8 - 9

AR DAL AT A R 2, R0 KR
SEAE AR, RIS X MBI R Z, RI2IZHAE



FROFT LDETNETIURLTZ,
ERAOIBITE & M43, YNEE % [X4

(2, BREE & IPRERG + 5 o SRS A 2 D45 - 46

(2, X v — b 247 - 8122 hEuRTd s
DT, BEoOEZIRICBA NS

FB-HHD-SB1 1 Z#uaFHE € 1 #kef
BHE 2L BERMERIC : &L
SERERE S BT E = M43, YIMEEZ X412
RY . HE326g, £ &455mm, ME284mm, JE X
227mme. WAL LW ICEDbDN TCABREEL TV
7%, EEIRETEREVHRTSH 5, LHMANZIES5 x
10mm K OAR G, THEHMHIZ S 8 X 20mmK DA iR
DB SN D,
BERERARE - MRS E 2 4512 R T,
7T AE EFALBRDS EEORMMB ORI, #) Tk
HH Y a— N7y # A b(Pseudobrookite :
FeO- TiO:) fl& A BIZE S b6
XEREHT @ AR A2 £11, MATITRS, 27U A b
T4k (Quartz : Si02) #ifl, BLOT =41 k
(Goethite : a ~-FeOOH) #i#k o [RIFT#1 A3 B 3R 12,
Y a—F7)vy# A b (Pseudobrookite-FeO- TiO:)
HLAR O BIHTREASFIIREE IZ 2 NENGRO H D,
EZFRD - LA ok R 2 £8I1TRT . &
#:418% 12 L TE&BERIZ011% L EDTH 5,
FeO 12972 %, Fe:0313488%, SiO:21322.6 %,
Al:031324.41%, TiO21%4.86% TIEFEEEHI IS
Tdh %o FeOn-SiO:-TiOz » 3 W5 RICHH T 2
& FeOn 13681 %, SiO213£26.3 %, TiO=21%57 %
& 7% b, FeOn-SiO:-TiO:z 2 O F-HIRBER Tld
VARAE RNV E 7)) A M NT A MO SER
FIZH Y, PEIREEX EofEIZ 7 ) A NS
A MBS = A RO RSB CREMEE B &
E—3 L v K40 - 41138 O B R D &
G TIROERMEF LR T LM TH L, MT
e, ARBRWHARBEOMEIZH S,
Plbars, AREUEHIMEk & 06585 & 3 % Bk
THETHERLERELADNS,

28 RERBEEY DL

FB-HHD-SB2 2 G ¢ 1 #ki
BHE 2L SEERMERIC &L
HEBBE VBT E 243, YMHGE %[44
I27R9 . Eml1l43g, £ S757mm, TE482mm, J&
2162mm. AFZATBKREZLZBFETTo LY
LHERDD DR, KOOI TIZH T
LLEEDLNTWDY, HIIROLTHL, LMl
(TEEATARL L 7 TR S L, B L T
14 ¢ KOS D %o T AN H I A3 R 1)
Lo ART, BADERTIIZ A S L T
5o WETHIZ 2T, B TR £ 05~ 1mAKDK
WD REEL T b,
BAMERARR - ST E 2 45 1TR T, VR
A ¥ 4V (Ulvospinel : 2FeO-TiOz) ik, B X O°
774 %54 b (Fayalite : 2FeQ-Si0:) #fik %5 53
Blgshs,
XEREHT @ AR A ELL, MATIORT . TVRAY
)V (Ulvospinel : 2FeQ - TiOz) kO BT #5255
S, 77 A Y T4 b (Fayalite : 2FeO-SiOq)
AR O IR FFIRIE I Z N ENRD D,
MRS - LA IR E RS IIRT . &
#£431% 120 L T&mERIL017% EEDTH 5,
FeO 13488 %, Fe:0:137.1%, SiO:1%24.8 %,
Al:0s135.79%, TiO:21325.6 % T4h 5 FRHI ) &
TdHh %o FeOn-Si0:2-TiO: D 3 B RICHHE § 5
& FeOn 1£64.8 %, Si021£287 %, TiO:21£65 %
&7 bo FeOn-SiO2-TiO:z 2 O FHRFER T L 7
VARZAE A VHREOSRESICH ), PR
B Eoofr i (LB EIEE & 33— 5. X140 -
41T EE D BLAT W RE R A © S8R TR 0 AR 7 1 55
AT ARTHL, MTHZ &, RUEHIb#k
APBUEDONEIZD o

Pibar s, AREEHIM % 1658 )5 & 3 % B
TRETERLSELEALN S,

FB-HHD-SB3 2 G#uAIAH: ¢ 1 #kiE

BHRE 2L £ERMBRIG %L
SEiEE - JBIEE 2 M43, Y G E 7 X 44
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VRS, HE2879g, &2 970mm, 1R84.7mm, JE
21.3mmo FB-HHD-SB2 & A ICBF T3 > L Y
CEBEROD L HE, KEOORILEIZHE -
LEEDLNTWEY, EITEOTHS, RN
EEDNERL L 2T S L, THHIES 70
% W 72 T C 5 ~ 10mm K O /NE D37 L
TV, EFEDHEIH T, B TR S & il 7 KA
A%<, 20~ 30mm KD EMROFILD 2 5.
BRMRERARRE VARG 2 451 R T, YV R
A ¥ 4 )V (Ulvospinel : 2FeO-TiOz) #ifk, B L O
77 4% 54 b (Fayalite : 2FeQ-Si02) k4 A%
Blgsns,
XHRET @ R A #£1, K48IIR T . WVERAY
4V (Ulvospinel : 2FeO-TiO2) #Lik o [ 314 A5
BIELZ, 77 4% 74 b (Fayalite : 2FeO-SiO2)
FHFR D T ARG IREE IC 2 NENFRDO SN b,
2D LA T TR R RS IIR T 4
$:444% 1260 L TR ERIL016% EEDTH %,
FeO 13521 %, Fe:0:1353%, SiO:21%245 %,
Al03134.97%, TiO21%6.66% TIEFEEEHI IS FE
Tdhbo FeOn-Si02-TiO: D 3 M4 RICHHE T 5
& FeOn 13648 %, Si0:213276 %, TiO:21x75 %
& % %o FeOn-SiO:-TiO: K O FHIRAER T
VARAE A VAR R HEIBICH Y, PHIREE
B b DALE ISR SR BIEE & 13T —3T %o M40 -
AL EE D L5 B RE R A © BEER T AR 0 AR A 1 45
ARETAMTH L, MTHRZ &, REHImbek
AEBEOMEIZH Do

PLlbd s, AREEHIR$EE G550 & 3 5 SR
THETHERLEELEABN L,

FB-HHD-SB4 2 7iaHAih ¢ 1 &ki
EHWE 1 SBRMERIC 2L

NEBBE  VBIEE X [X43, UG E% X4
IZRT o Em90.1lg, £624mm, MFE490mm, &
219mm, FB-HHD-SBI & A I2E W& L A5 %
PEETH Do BLTICEDLDN TR T 2L T
WAHAS, IR, RNy v & LoHER
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%KM T 5~ 10mm K DEIaA HAE L, T
HR 4 % H TR & LT b,
BAMERARR - BT E 2 45 1TR T TV AR
2 ¥ 4 )V (Ulvospinel : 2FeO-TiO:) #ifk, 3 & O
77 4% 54 b (Fayalite : 2FeQ-Si0:) f#k % 2%
BEIND,
XERET - R %1, K48IIRT. 774 %
J 4 b (Fayalite : 2FeO-SiO:2) ik, w7 IV RKAYE
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+ % 4 b (Magnetite : FesOu) #i% o B 1852055
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EZFRKSD AL TR R 2 K8 IIRT . &
FRA76% 123 L CTEBHIL017% L EDTH 5,
FeO 13521 %, Fe:0:139.9%, SiO:1%£234 %,
Al:03136.2%, TiOz2 13 3.87 % T4h 58 FURHI 1) 8k
TdH 5o FeOn-Si02-TiO2 D 3 o R T %
& FeOn 12695 %, Si021£262 %, TiO:21%4.3 %
& 7% Ao FeOn-SiO2-TiO:z 2 O F-HiRRER Tld
VARZAE A VHBEOSREEICH D, PR
B F R B T B EISE L 13T 3T B M40 -
AVITEE O BT T RE B A © B8R T AR 0 AR A 1 45
AT ANTH L, HTHZ &, REEHIREE
REBEDONEIZH 5o

Db s, ARERHIRD#k % G550 & 3 % B0
TRHETHERLSELEADND,

FB-HHD-SB5 2 &#uGiFEr € 1 ki
BHE 1 SERMERIC : 2L

HEBREBRE  JEIEE A 43, YIRS E %[44 12
RY . Ew1301g, £ X63.6mm, MFE55.8mm, &
3LIme AFBERREZ L BN T L) L E
wmEDD D BILTBICEbN TR B E
LTCWwaA, @EidEf, Emicizos~ 1 mk
DFIBD AL TV Do PN H S AR 2
2B B 72l Ch bo BRI IE 2 s
BAMRERARR - BT E 2 45 IR T VAR
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XHRET © AR R, K48IR T, WV RA Y
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# % 4 b (Magnetite : FesOuq) #H#% o [l F7 85 3
M, 77 4% T4 b (Fayalite : 2FeO-SiO2)
HLAR O [IHTRRDSFIIREE IZ 2 NENGRO H D,
CZRS LA R R T KSR T &
$:554% 126 L CaEBHIZ011% L #ENTH 5,
FeO 12372 %, Fe:031337.7%, SiO21312.7 %,
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Tdhbo FeOn-Si02-TiO: D 3 s RICHHE T 5
& FeOn 13815 %, SiO:21£138 %, TiO=2134.7 %
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VRAE SR E ~ 7 45 4 MKk OB 58
W2, PEPREER Lo E Xt L 121
—HT Bo M40 - 41138 ORI BRF R S Bk
TAEOLERMEF 2R T2 THL, TR
&, RHBHIWSARBEDOMEIZD 5.
Pibar s, REUEHIIS Sk % 655 & 3 % B
TRTHERL#EEALND,

FB-HHD-SB6 2 kiaHidh ¢ 1 &k
BHE 1 SBEERIMERIC : %L

SERBIE VMBI E A 43, PIRTHI G E % X144
12T Em997g, K&694mm, TF44.1mm, JES
236mmo FFROHBAHIRZ T 729 oL ) &
HEEOD L ki, BILTHICELDN TRt L
EL T3, @EidEM, EHMIZiZ5~10mn
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HAELTWa, THEENIH RIS RLmED EhS>
7R E L Twd,
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)V (Ulvospinel : 2FeO-TiO:2) ik, BI U7 74
Y 5 4 b (Fayalite : 2FeO-Si0:) Mk AR &
N5

XHRET @ R 2 £1, KBIIRT, v 7%
4 b (Magnetite : FesOu) AL o [ 37 81 A% 55 58

28 RERBEEY DL

12, VAR R ¥ A L (Ulvospinel : 2FeO- TiO:)
AR O BT HEREL, 774V T4 b
(Fayalite : 2FeO-SiO2) FHLik o [A1 47 H5 A% 55 56 B 12
FNZENEDOND,
EFERSD AL FRT o RZRS IR, &
#:530% 2% L CAIE#IZ014% L E0TH Do
FeO 13483 %, Fe:0:13219%, SiO21317.2 %,
Al:0s13336%, TiO: 13 3.78% THEFEEHI 8k
Tdh %o FeOn-Si0:-TiO: D 3 4RI HET 2
X FeOn 13770 %, Si0213189 %, TiO:134.1 %
&7 %o FeOn-Si0z-TiO: A DO FAFIRER Tl
WARAE RV E ~ 7 45 A RO 58I
IZH Y, THEEREER F o XM Eg & 131T
=T Do 40 - 41T EE O AT R & Lk
TREOERMESEZHREFT M THL, MTHRS
&, REBIRERRBEDOEIZH 5,

Pl bns, REEHIW k2 16585k & 3 2 B3
TARETERLSELEALNS,

FB-HHD-SB7 2 5#ua/FEr ¢ 1 JI
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SRR SBIEE L [XN43, YIRS E % X4
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AT &85 £ BN S Na:0+K.013259% TH
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12001% TH %,
MK BE AR 2 R101ZRT o MPKEIZ1380C T,
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187% T, 7V ) RF R IFE R FEOE
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JEA D 12mAREED L S N2 PO & A
bNso ShHMNIEDS A L TOREREZEL, W
N IEBRREISBIR S IND,
BRMSEHARE - MBI T B 2 461R T, PaE
HoAFER P EAEON T BIgE s, S
NARRRAEDI L VR E YV BETH S,
RZRD  ALFR T IR REERIITRT K
53912 FB-HHD-SB7 & ML L T\ 5, GRER,
B13152%, 1LAKIZ1.08% THikAK %R EA%IEIE
T 72RETH Do 42071 MK EE & R 16k
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