PR (1) BB

B 1 RER (1) B BRI B L OAM o BssE 5 = (1)

la—lc. 7 A+ (MFE5), 2a—2c. 7 LB (BIFE18). 3a-3c. 5 (WFE28). 4a—dc. = / X & (WifE
27). ba=5c. 7 U (K& 7). 6a, 7 U (HfFE 26)

a: FAWME., b BERRWTE. o @ B WriE
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KR 2 REE (1) &R LR B L OAM 0BRSS E (2)

Ta=Tc. 7FJ& (BIHE 16), 8a-8c. =T FJ@=aT JHi (BIFE2), 9a—9c. 7H & (BIHH 29), 10a-10c. X7 (Hf
fi12), 1la-llc. bV g A VEI (B 30), 12a. A FF (B 15)

a: FAWTIE . b BERRWTIHE. o @ BURWrE
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131 BHERERB R &
&7 EEA [ TREGUEM | B0 S| R 21N AR kS
B ASHH
Wil |ST06 |[C— 2 KmE b |7 Ao ASHH (< 1. Benfafs )
B 2T TR - ENiz
fifE2  |SI06 |C—3 RE - . ANBH (< 1. Semfai )
B - ASHH
¥IfE3  |SI06 |[C—4 RiiE - Tif; ASHH (Elcmﬁaﬁﬁzﬁ)
B e - B
fifE4  |ST06 |C—5 KREELE |25 Se A (<9, Semfafis )
KifE5  |SI106 |C—6 — 1| JRiE L |7 21 B 4X0. 8cm
_ [ERELIN
BHET  SI06  |C—10 | BREE L | 2 Y Ak W E3cm
- (gﬁiﬁ%‘%ﬁ)
BIfES  [S106  |C—14 | WR@EE L |7 25 [Hk EfEdem
- (204F-#ms% A7)
2%
HWIfE9  [ST106 | C—15 KM |7 2 a FLA 2 ﬁ(éﬁg%ggﬁ)
B ASHH N
HifE10 |SI06 | C—17 WKEE |7 2+ b 2) $<3_ Semf i )
_ E£%4. bem
WifELl |SI06 |C—18 KmiE b |7 A AR (?XOE%%%@
fiFE12 |ST06  |C—19 R F | X7 LA 2 %gﬁ%%ﬁ)
HifE13 |SI06 | C—37 RIEE |7 2w ASHH 3emfd
WifE14 |S106 | C—44 KME |7 2 a N Aemfh
MifE15 |SI06 | C —47 REE | A xR () |- -
. B . [H£%6. 5cm
FifE16 |SI36 |C—3 KimE E |78 Ak ? CERECR )
HifEL17 |SI36 |C—6 REE R 7V Elkt 2 6X2. 5cm
WHfEL8 |ST41  |w—1 A =) 4% 2¢cm AR D A[REME
HifE19 [S141 |w—4 Bt |7 A Fnm fRF 4.5X2. 5cm HER TlE
N e : oy
FHFE20 |ST42 C 1 pltl%i T AFna B (< 2. 5emfARE )
W21 |SI79 | C—33 KiE |7 A u ] T\(Eng Sem A )
KIfE22 |S179 |C—34 REE L 7D A ? et lem (FEERECAREH)
HifE23 |SE04  |A—2 HFEHe |7 ASBH (ZTay 7Y 7))
Miffi24 |SE04 |B—1 HEE 7 ] (Tay 797N
WifE25 [SE04  |C—1 R |7 AN (Tay 7% 7))
26 |SE04 |D—4 HER (7 ASH (ZTay ¥ 7N
ppa
W27 |S124 B2 4 |=sxE Rk %%;;ﬁ?g‘%) PRIERE
FfE28 S124  |fk— 3 6 VoA ASHA 3.5X2cm WAl 70>
IS ~ Z:Eyq N N
FHfE29 S124  |fk— 4 6 VR % (< denfaTi ) W A7)
. -
1IfE30 |SI24 |fR— 5 6 ijriﬁ:%% T(g%) 5X3cm WA 7>
o . IR A F3em ; \
BifE31 |SI124  |JR— 6 6 |7V £y 2 (348 2) W i 117
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56 H YU (1) R o IRk
(BR) SLA - R

L. IZL®IZ

SLRTTT RS/ NE NS P E S 2P0 (1) @ENE. KA R OREER 100 ~ 120m OBt Ry
T 5. MESCHER L PR R OETSEI CH D, = 2Tk, FLREROERE S H 1 L KA YIS A
DFEZEATV, YREOF R O —ih% A 52T 5,

2. k& A

AEHL, EREOE L E ORI E Lo, KEREAOFEETH D, BT, BRIEMEF (5121,
SI53, SI73, SI91) & BUEkBHEIEME (SS01), BELWF (SNO1). HJ7 (SE04) Th 5, EHEDORHIZ
WTHLH SRR O 10 AL L HEE SN TV D, FFLSMTREA BRI S B CTh 5,

THEO R GKTE, RO, FRBEESUEM A o ¥ =23 1T o 7o, KT
5. Omm, 2. Omm, 1. Omm H OEFS B FL, Z LN DI K O 10 & KA AR ili STz,
AKEEIT, RESRINTZ0,

< FHEUE. PRI L OVEMRBAMEL T TIT o7, BHEOTIEIT. B EITEABHEL TV T
b LR E 2D bDIFER L LTEA. LEEISHZ 22V S O & Lz, BHT, FARRE
WAL E v 4 — IR E S h T D
3. R

A EIOFEI S, RRIEOKRAMEDER G O3, FRRHCY RO £ O KEWEYE AR ITH
LOMIERAE LW B X OND N TH D728, HF LS OB B EEH U 7o KRR KA &
IMFTORRI L Uiz, £TIE, RAG LB R LERAFE L TORWER (K1) L. RIRIEOHE
WBIALFEFE L CTWHHF SE04 (£ 2) L& TRLT,

H 77 SE04 LIS DO BAEN B I, [RIEDFER., AAMEY TlIx 7 VRLFET O 1 08, BEARMY T
ERENABRACRESE, BT A —T M RIEERFE, e omkibfE . A RR(EFEF. 7 U RILE
S RALFE -, AA LR, T AFRAFE . I X FRICRFE, A XY TRRIEEFED 9
SYHRED, B 10 SN E LN, ZOENIC, BARENEL . MR TH 57 ikhl R %
KL REANRER —HEZ FERNRIRACTEE & Lz, FEMIMTIE, RIL L2 FEEPE TV,
FEDOXZIE LTz (FF 1),

FH 5 SE04 LS D B D RAVFESE 0O FE A A BRI CFEH T 5 (AERRERALFEEITFR <),

SI91 : A F & I A NbTMNELNT,

SI53 : [AlE FIRE 7R IRALFEEITG Do T,

SIT3 : A R ET UNLTMELN,

SS01 : A XX TR LT MIHE LN,

SR2L:ARENABEF NI A =T " B A X, T U FTFLF, a AR DTNHELR,

SNOL 01 : ¥ 7L ERFNLAE, b, AR, TURDTNIHELI,
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F1OWE (1) EHEASH U2 RKEEY SR RN IR %)
ERE  S191 SI53 S173 SS01 SI121 SNOT 01 SNOI 02
IEAPRIZ/ PN N TR BN mt kRl BELE ELE
WEAiE ~F Jh~FK B~ Rl JE N B~ R - -

IS 101t k0 4%

S SR k¥t 2.0kg  3.1kg  0.5kg  4.8kg  8.5kg  1.35kg  b5.2kg
X7 BACTE - 1
RANA & RALIRFE 1 1
Yo BT A4—7 b RALEE 3
b IRALFE 1 (1) 2
A4 % IRALFE 1 1 5 (1) 3 (1)
7 IRALA 55 1 1

fRALFE 4 (1) 2 4
I X PRALFE T 1
ENAES fRALFE 2 1
IXbF RAL RS 1
A XET @ RAL IR T 1
[7] 7€ R HE IRAVAESE (1) (2) (1)
5L At T-5% 17 28 26 (1) 2
E R4
FUZ f3 1 13
7 A HETE 1
7 RUE FHT (2)
PR =AY HSE 3
INFE 1 1
= )X 7Y@ i1 (1) 1 (10) 2
A XHET oz 3 (1)
A=Y R 16
YFx T A4, R 1 (1)
XX JE Rz 1
Vg RE 1 (1)

SNO1 02 : 7T & a AXNOT NG LI,

F7 SE04 M DL, RIEORER, ARWH TIET OB X/ F @, 7~V ¥R X
NEFEA, Boa A, IAREE, vHFZERREF. X T O 8 . FAMEY TIZ,
TRA =TIV AIREE ATERE, RINVAJERFE « RALRE, Yo W74 -7 A RE, b
AL S8 - RAGE T, bt = BRAESE - RIGE T, A R RACE - IRAEFE T, FeR(bFET, 7
TIRAEASE - KA, =/ ae 7Y EESR, I A LF R, a 52X R, ¥~V R
v, N"FRRE, 7Y WEAIEES AIVERES, THVERES I TAYES Y
FTXETRFE  RAERFE, A XFTRFE - RICRFE, VT2 F T —FF A X2 TRIRE, F¥
BERFE, ATEIBREE, A bhavBRE FREMT, I REE VVBRE - RERED
28 SYFERED, B 36 MM E LNz, ZDIENT, kB % K < [FERRER —E % [FE A RE R LR
FL Uiz, EEDSNORIL LI FRBEIT, REOEINE L. (& 2),

SE04 I DIX, T T ENENIE, FTABNRRRNEL XA TFAREY v ay IXF v H X URE,
2T @A =F A, Yo A =T M AF, XS UE T TAFR, I TAY, Y
FTXET AXET, madv, VYRMPDE, ATRBEA A LT, aAXRDTRELNL, T
LIS D5 ERET, PEHIED b KL T CTh o7z,

WIZ, BONTAEBEOREEZIT, RRICEHEAZ R L CREDRILE 32, 7ok, O£
KA - AR (2003-) ICHEHLL ., APGIIY R hODJEE L7z,
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(1) 7 FUJg Vitis spp. Ffi¥ 7 FKuE F22  SE04 b+ Ui KU A (f%)]lmiﬁ&)#%ﬁ)
. WG SE04
BT, 5T b LIRS, WIE R M
Ly V2R == Al S - H~ Va /(\ 14
SR B I, WO L IIHED IR e B S
g . . TFUR T @)
RO ED DY | WIS 0 2 koo ] FTE i o b
oD, K& 4.9mm, FRIFE 2. 4mm, 7 ~X T ¥ 1% 1
\ XY T @)
(2) &7 Stachyurus praecox Siebold et Zucc. gy FET 3 (8)
oy N I A 53 7 (8)
RALFE X7 VR ~ X AR T 7 9 (5)
s . e 525 )% I 5
TS DO BISRIEAR, SRR A2 2 B OV B Py EEE T TE 5
L0, EEIOE, BEEESEN, AMBoxr A7 R RE 9
RENAJE R 3
AR B 725, X 1. 6mm, 1E 1. 1mm, IRAL I 5 1
Yoo A =T M  RBE 10
(3) B [Echinochloa esculenta (A Braun) . Scholz  p = FAVAT 5 B 1
BUEAT SR - RAGEET () A B - e,
7 2 j 7IN 9 ﬁ'ﬂﬁ%ﬁ% 1
ﬁé’% j:#jj@ﬂ:/o Bkﬁlﬁ i%% z)o ﬁ@éjf /])* ﬁ’ﬂ:*},}%& (2)
)L A2 ERLIR OREE N b 5, PRSI & £ 37, PRACTLA- 10 (9)
X JRAVFE 4 (1)
ST REA o L b H T, BE2.3m, 1§ T7U ﬁ{hg,&% 22 (1)
. fRAETE 1 64 (3)
Lsmm, HF () 1. WEESIE. WEEN - ansvm AR 1
R v s PR BALHE T 5 (4)
L AT TR ATE S RO, IRITED A< | = A BeAvE 1 8 (1)
PN n e N S \ 5 X VE i1 26
ESFEeED 2/3 BE LRV, FXENIEWV D b AR s |
B FE13E XS L. 6mm, M 1. 5mm, 7 ¥ 6 (24)
HH R i1 49 (5)
(4) v )& Fchinochloa spp. RILBSHE - RIL =3IUv)E flf- 1
. . T AVE fEf- 41
fir GGEAE) A =xF )3 )T A= il 7 35 (2)
P S 07 YrXsT 3 34 (1)
ASRIE, B8R, HE L AmIeR0R D, fES ‘ BlE R -
RIS EERDR OREEN B 5, BEIZHES . BN A XFT ARE 26
fRAL IS 1
D, WHEIIEL 20, B LD H00/ME W, VI HTF —FF A X b RE 1
B XX VIR K 1
FES 2. 4mm, 08 1o4nm, 7 (GGAR) OMmEBLIFE x5E38 R 2
EENIT eI A TEAEE SO g i .
S T S < PN T RE 13 (5)
RPETHDLH, BMITENILS, BOEIIEE2ED 2/3 LR R 2 (98)
L BV, PIEAEW S bR, TR S FRAE R 3
B [Fl & A HE IRALFE S (3)
1. 6mm, 15 1. 3mm, S EH Al 5% 221 (8)
(5B) A * Oryza sativa L. [RICH - IRAGFE T (GH
72 A x8
WM E BN BAEMH I, #EF AR D 0 . BT 5, ISR 2/ )

DOFERDIRZEE N B 5, FRAFE 3. 6mm, FE/FNE 1. 8mm, fET (GGHE) 1 R8NV X, MimEmE
G, S RABTE L7 M2 8 O | Wi HET D 2 KO ENER & 5, K S 4. 9mm, i 2. 5mm,
A7 () A 2 F
MEBILMIE T, BB EE - TORRV RN E 2D, WiEliTh il v AT,
BOESTEED 1/2 FBELEL, EBRAEV Y bR, - 13E X 1. 6mm, §F 1. 3mm,

(6) Y Panicum miliaceum L.

JEHD3 8 %,
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(7) 7Y Setaria italica P.Beauv. [RALFHSE « mibfET GEE) A xF

BSEIT, H#E, SR LERAE L TRV N &SNS L 7ok 72 LR 22 25 &
Do K& 1.8mm, M8 1. 4mm, FE (GER) (T, LEBUIAEHIE, MEEIEMEICE, Em TR
DENTALBEICHEWENTEORR 5 5, MoK SIFERO 2/3 12, I3RS L 2m, 18 1. 1o,
(8) — /) au /Y@ Setaria spp. HSE A 3F

et T, bmBUIFEMIE, MEBLIFEIHIE, M Tt R oE A A E ISR RO &
D, RSFTEED 2/ BE, BAEMOT ) v 7|2y, &S 2. 5mn, 1 1. 4mm,
(9) AA X Hordeum vulgare L. RAGFEA (FEE) A 2F

MmBLIIEFEME, BEmrPRiBiciE ETICEDS 1 RKOERH L0, EOWIGIIKE L TWD, HH
D TP RIINZ = AR ORN 5 5, Wikl ZME~FEMF, &S 5. 4mn, 0§ 2. 5om, JE S 2. 0mm,
(10) == ¥ Triticum aestivum .. RAGFET (GEF) A x5k

EE - il e I, BT RIS, ETICED 1 AROEN S D, O T REsic
3. REORR DD, AF LTI TREINES, @IS LTERRS D720, BIEIZHL- 20
AR D, K& 3. 4nm, 1§ 2. 5mm, JE S 2. 3mm,
(11) 7Y% Cannabis sativa L. ¥ 7 H%F

e, Emldmih L X8, MmBLIEISIE TRImICENR H 5, TimlZide08 M Lo g
DRERERD DD, RENNINRKOFEERH S, K S 3. 6mm, 1§ 3. Imm, JE S 2. 5mm,
(12) 2 Xv X Antenoron filiforme (Thunb.) Roberty et Vautier [RILEZE HFFl

FmlEE N L X, MEBUIAIIE, ERICIEMABOARSH <, BEIT#E<, EmiEIsIo L
TWo, K& 2. 6mm, 1% 1. 8mm,
(13) £ XX T8 Persicaria sp. RILEE ¥TF

LRSI =, MREUIINE, R FETOLRR S 5, £ 1. 2mm, 1§ 1. Omm,
(14) === Perilla frutescens (L.) Britton var. frutescens H£3FE T VF

BT, WOODRERIE, WEBICAE RN H D PPN T 5, REITITABAITE AT O E O AR
Metidd 2, K& 2. 4mm, 1% 2. 1mm,
(15) > V)& Perilla spp. HR3FIZ T VF

TGE T, WOORKE, TImEICERNH D, RIEITITARWERL TE AR OM B RERDR D 2,
TAVLSNADOY Y ETH D, £S 1. Tom, 1 1. 5mm,

i

1R
A,

4. EE
TR O 10 HAd 0@ DX, ZFEOMBEMD PG STz, BEMIR-oBE -5 515
DIV RACHES L, BB BNL D KEEROA R, MEHOE LT T AFLF, T LFNR
Bohi, MKWEDORZNA BV H 7 A-7 bA IR, BEHER DL A RIStk THRENIC
HWRE LT mREME R ERB X DN D, HEESHNIZEFT 5 I At X LIS THRE L 72 ATREME D
b5,

FF (SE04) OHEREMNIZIZ, BEHEM O =A%, ¥, TU, AALF, asx 7H xA
REENTW, ex@ElE, e LSIFA X EORREERSH S, ZOENT, HERIIL XD

..[
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A — 1-11:1mm

R 1 RES (1) B S 4 L= KAEEYER (1)

1. 7 R BRET (SE04, #7). 2. 7 b1 (SNO1 01, BE+HJE). 3. b =fbHSF (SE04, 7).
4. b =AM (SE04, 7). 6. B =RRI{LA SH (SE04, H). 6. b =@ b (SE04, HF), 7. A
FRAEEE (SE04, H 7). 8. A RRALFET (SE04, FH77). 9. FERALFET (SE04, H7). 10. 7 U RILA
S (SE04, FFA). 11. 7 URAbTET (SE04, F7)
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PR (1) BB

A —J 12-19: 1mm

R 2 IRES (1) @& o i+ Lz KEEY L&A (2)

12. = aa 7Y RBHSE (SE04, 7)., 13. A FAXR(HET (SE04, F7). 14. 2 AXHRALAET (SNOL
2, BELJE). 15. 7HEE (SE04, HT). 16. I Ab FRALEE (S191, LW, I~ F), 17. 4 XZTRR{LE
F(SSol, -, HFN) . 18, =<3 (SE04, H 7). 19. >V ERFE (SE04, H)

RENELL, Z7RUREI IR, AT IR, Y, rvav, IXF, v XX EREITEMRICR
Do EDIETH, EIRFM, MR SIEFTTLOX VBT AR, /I T A, VY RRE
XL OFNTZGET, A BRA =TV afievr T X4 T 7 130l o IBATICE X TV T, FER
FETICHERE L7 ATHEME B D (ex KBF - N ZY ZAF LT X V)

51 TR

KEVEE - 2 B (2003-) BG Plants fidh — 4 A 5 v~ A (YList), http://ylist.info
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HAT HARTELN

56 8T R (1) BEENZ 1T 2 BEPERFEFE (AMS HIE)

(kK)o A b S

1 ME R Sae
PR (1) BBME, FARRILATHORT/INE IR E ey (defé 400 337 317 | R 1400 28" 52

N

CHET %o TUERTGFEHT, B CEMBI A O L7 AL IRALKDEFF 8 MTh D (K 3),

AL D 5 5 SAWA(D) -3 IZPR-ALFEFE & RO N5, BN H - U7 BHEE 10 s Fu L s s,
2 WEDEE

EHEOFEREZASNTT D

3 AL TR

(1)

(2)

(3)
(4)

(5)
(6)

ARy NEEW, TEOMEDEZ Y BRE, LEEORE AR, RS, a7

% (1 TEERTER ),

fg -7 - (AAA @ Acid Alkali Acid) AFRIC XV R 2L FHICERD Br<, £ D,
HHRKTHPEIC R 2 ETARL, RS, FET 2 (K1 TUAEZREE]), AMLRIZE
T DERALERCIX, JEH Imol/ 0 (IM) OHEEE (HC1) ZH\W5, Tk UMBERCldkERbLT RV
7 2 (NaOH) /K¥EHEZ VY, 0.00IM 255 IM & T ICIREZ EIF 2R S EZT ),
VR, FRE (R 1 DRBER)) L7kl 2 iibe S, “EfbiE (Co) aRAESHD,
BT TR FELRER, EETD, 2O BERETORZFEYELZH LTS (1
R RFER]),

U7 LR FBASREZMELE L CTKBETELL, 77774 b (O) ZAEKIED,

T 774 W Inm OB Y — RNy RTVAETED, TahA — M IZiddidi, #l
EITIEET D,

# 1 HAEIOLELRPL (1)
W s, | RIEIE | PRSI | e e
P SAWA(1)-1 45.82 9.22 4.52 2.96
;‘2&‘; SAWA(1)-2 34.26 26.72 478 332
i‘;&‘;; SAWA(1)-3 3731 30.94 4.88 3.37
ig&‘:& SAWA(1)-4 43.00 25.73 4.82 3.38
o SAWA(1)-5 29.43 19.98 451 3.1
1‘6‘3}‘:‘; SAWA(1)-6 37.05 27.98 4.60 321
P SAWA(1)-7 28.09 1032 4.68 3.27
i‘é&‘:‘; SAWA(1)-8 35.16 12.08 4.65 3.14
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4 WEHE

kg _N— 2 & U7z "C-AMS BEA S (NECAEHL) Z @A L. "c ot "CiEE (Pc/f0), e
Bapg (Mo/C) OMEETTH, WETIE, KEESAERER (NIST) 2 HiftEhnizs = 72 (Hox 1)
EREERARL T, ZOEERRE ANy 7 7Ty REEIORE b RIRHCER T 5, JEREK., “C
T MG PO/ eER SR 2 IRT,

#2 BB AMS ek (1)
BEES | BB | BEEE | ‘Cavy S
TAAA-
161837 SAWA(1)-1 15 210144 1.1083
TIAAA-
161838 SAWA(1)-2 15 205370 1.1062
TIAAA-
161839 SAWA(1)-3 14 177303 1.1073
TIAAA-
161840 SAWA(1)-4 14 174232 1.1036
TIAAA-
161841 SAWA(1)-5 14 169174 1.1084
IAAA-
161842 SAWA(1)-6 14 184446 1.1066
IAAA-
161843 SAWA(1)-7 14 169688 1.1213
IAAA-
161844 SAWA(1)-8 14 155444 1.1108
5 HMHHE

(1) & “c %, ReHRFED “c BE (Pc/C) ZHIEL., RERE»SOTHETFTHRZE (%) T
FKLIZMETHD (F3), AMSIERBIC L AMEMZ AV, £ TAMS) &ERRT 5, “c/C i
I ERICRET D,

(2) MC4A% (Libby Age : yrBP) 1Z. BEDO KRG "CEEN —EThH o772 LIRE L THIE S,
1950 4F % FEUEAE (0yrBP) & LTl D4R CTH 5, HRIEDOHEHIZIX. Libby O 83 (5568 4)
ZfEf9 % (Stuiver and Polach 1977), “C4EMIL 6 “CIZ X » CRNAARL R Z A IET 5 MBE
DD, MHIE LT ZFE I MHIE L TORVMEZ B EE L L TRAUTR LT, "CHER LRI
T1HTZ D T I0ERMN TEREND, 2, "CERDEE (=1 0) 1T, RED "CHER
BZE DBPEFINIC AN D TEEN 68.2% ThHZ L A EmW+ 5,

(3) pMC (percent Modern Carbon) |&, FEYEBIIRFICKIT HREBHRFZ D "CIEEDEIETH 5,
pMC 28/ &y (MC D220 IFEHVAEREZ R L, pMC 23 100 LL B (MC o EAEUEHL LR 3
LRI L) OA Modern &35, ZOfEL § CICL > THIETALENRH L7720, #lilEL
TEAEZR 3T, HIELTOWRVWMEEZSEEE L TERAITRLT,

(4) JBEBEAN LI, SRR OB D "C IR 2 T I N8 EM#R & RS LAY,

O VCRELEAR L EMIE L, EEMRITE ST B TH D, BERIEEMRIT, CHERISKG
T HBIEMAR EOBERFBEH TH Y . 1IEERZE (1 0 =68.2%) HOWIT2HERAE (20
= 95.4%) TEREND, 7T 7 ORI "C M, Bl R EER E2 £T, JBERKIE
Tl T MIANENDMEE, 6 "CHIEEITV., FHiz Ao CEMRETH D, B,
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BB K RIET 1 7T ME, T—FDOEBICL>TEHIND, £/o, Tvr T L0
FIZL o THOREDRER D720, FROEAICHT- > TUIZOFEHEEN—TV a VAR T D4
ERH D, T T BERIEFEROFRIZ, 2013)
Z VN, 0xCalv4. 2 #21E 7' 12 77 A (Bronk Ramsey 2009) 2 L7=, JEFEEBIEFEMIC OV T,
FEDT —HXR—R 77T hNURGETHREERL, 707 T HIANTHHEE L BICS
EEE LTE AR L, BEREANL, "CERICESOTIRE (calibrate) SH7ZER
ETH D Z & EHIRT 572512 Tcal BC/AD) (F721% Teal BP)) EWHHAITEREIND,

6 TS

RELOBER-REEK 3, 41077,

ABE8 S MCAEMIE, 1240 & 20yrBP (SAWA(1)-8) 7> 910 = 20yrBP (SAWA(1)-3) DRICH 5,
JEEEIEAEA (1 o) 1E. f b iV SAWA(1)-8 73 695 ~ 859cal AD DT 5 > DHIPH, A b Hr L
SAWA (1)—3 7% 1048 ~ 1161cal AD DORIZ 3 SOFIP TREND,

BRANITHEE S D 10 A FEOERELZ Z L b DONZ W, HiH < B SAWA(1) -2 ~ 4
DETFHT L <. SAWA(1) -8 Bt WMEA /R Lz, 72, S106 DRMEE LS i+ L7z 3 O TH
REDVFED HAL. ALY SAWA (1) -1 23 <, RAEK SAWA(1) -2, SAWA (1) -3 2381 L\, FARE AR
FOHELRDHERNLE LT, RICRTEADREEZZET ILERD S,

BIARDOFHRO R FBERIT, TOFWMPEE LIEFOFERE RS, Lot o THEE N ORI
R OFERD BIARDPEIR SNIEATZFEREZ R L, ARIOEERIZ, BIMER O OFWB O, Hn
FEREZRTZ LD (HARZIE), SAWA(D -1, 8ITIIME MR SN TV RWZ &inb, ZOH
AENRIZE O ARR LD HIHVEREDS RSN T D AEERH D, 2B AERE SO B,
RALK Z RN (SAWA(1) -4 ~7) 1220V T, BEITHER I TW Wiz, [FAERICW L B
HVERIEL o TWVDH 2B EZ BN,

B OB EHRITTRTO60% LA D+ 2MET, bR, HIE LORBEIERD b,

IntCall3 & — &% ~X—2Z (Reimer et al.

STk
Bronk Ramsey C. 2009 Bayesian analysis of radiocarbon dates, Radiocarbon 51(1), 337-360
Reimer, P.J. et al. 2013 IntCall3 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 'C data, Radiocarbon 19(3), 355-
363

#£3  HSHERBERBERSR (6 "CHERm) (1)

e S e LB s 6 (g 5 "CHIEDH Y

WEE | s U v )

WiEE = AR BREZPT JIE |1tk (ams)  |Libby Age (yrBP)|  pMC (%)
TAAA- -~

161837 | SAWA(D-1 | SI06 URMEIEE BAC AAA 51 05, 022 1,030220 | 88.00 + 0.21
TAAA- o

161838 | SAWA()2 | SI06 IRHIEL [IRAERAAA 303 023 930420 | 89.08 + 0.22
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TAAA- TN

161839 SAWA(1)-3 | SI06 IR L | BALAAAA -22.84 +£0.20 910+20 89.29 + 0.23

TAAA- o

161840 SAWA(1)4 | SI24  JRIEIIEL L | BALPIAAA -26.11 £0.19 970 £20 88.60 + 0.23
3 HURPEREERBERER (8 "CHIEM) (2)

— " b B | 5o 5 "CHiED Y

‘EJ = =B =7 Hy $E e s 0o °C (60 )

WEES AR BRIEPT Ehe | Hik (AMS) Libby Age (yrBP) pMC (%)

TAAA- o

161841 SAWA(L)5 | SI27 IRWIEL | BLdh AAA -21.78 £ 0.21| 1,140+20 86.78 + 0.23

TAAA- o

161842 SAWA()-6 | SI36 KWL | Betdh AAA -23.47+£0.20]  1,080+20 87.40 £ 0.22

TAAA- o

161843 SAWA()-7 | SI38 IR L | BALPIAAA -10.27+£0.24] 1,130 +20 86.85 + 0.23

TAAA- o

161844 SAWA(L)-8 | SIT9 IR L | BALH AAA -19.66 £ 0.19] 1,240 £20 85.74 + 0.23

F4 BEHPEREFRERR (6 CRHMEM, BFEBIER "C AR, KRIEFMR)

, 6 PCHIEZR L AT s
W% L o A 2 o JEAEAGIE
Age (yrBP) | pMC (%) (yrBP)
{‘21‘;‘;; 980 % 20 | 88.56 £ 0.21 | 1,026 % 19 995calAD - 1021calAD (68.2%)986¢alAD - 1027calAD (95.4%)
1043calAD - 1056calAD
(11.5%)
TAAA- 1076¢alAD - 1106calAD 1037¢calAD - 1157calAD
+ + +
loigas | 010£208920£021] 929 %19 2e6%) ©5.4%)
1118calAD - 1153calAD
(31.1%)
1048¢alAD - 1087calAD
(42.5%) 1037¢alAD - 1170calAD
TAAA- 1123calAD - 1138calAD (94.1%)
161839 | S70£2089.69£0.231 910 £20 (14.4%) 1176¢alAD - 1183calAD
1149calAD - 1161calAD (1.3%)
(11.3%)
1021calAD - 1045calAD
(37.3%) 1017¢alAD - 1052calAD
TAAA- 1095¢alAD - 1120calAD (44.5%)
161840 990 + 20 | 88.40 £ 0.22 972 £ 20 (26.7%) 1081calAD - 1152calAD
1142calAD - 1147calAD (50.9%)
(4.3%)
777calAD - 790calAD ( 2.9%)
TAAA- 886calAD - 903calAD (18.7%) | 810calAD - 816¢alAD ( 0.6%)
161841 | 1090 =20 18736 2023 1 LI38 &+ 211410 1aD - 965calAD (49.5%) | 826calAD - $41calAD ( 2.0%)
863calAD - 980calAD (89.9%)
TAAA- 901calAD - 921calAD (21.4%) | 897calAD - 926calAD (26.5%)
161842 | 1000+ 20 | 87.68 £ 0.22 1 1,082 + 20 | 0 1D - 994calAD (46.8%) [942calAD - 1015calAD (68.9%)
IAAA- 890calAD - 902calAD (15.2%) | 779¢alAD - 789¢alAD ( 1.5%)
161843 | 590 *20 189502023 1 1132 % 21100011 - 963calAD (53.0%) | 870calAD - 984calAD (93.9%)
695calAD - 701calAD ( 3.0%)
LAAA. 709¢alAD - 746¢alAD (36.6%) | 689calAD - 75 1calAD (44.6%)
Lo18aq | 1150 %20 | 86.69 % 0.23| 1,235 £ 21 | 764cal D - 778calAD (13.4%) | 760calAD - 780calAD (14.7%)
792¢alAD - 804calAD ( 7.0%) | 787calAD - 876calAD (36.1%)
843calAD - 859calAD ( 8.2%)
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Radiocarbon determination (BP)

Radiocarbon determination (BP)

Radiocarbon determination (BP)

Radiocarbon determination (BP)

am AR

1200 |AAA-161837 R_Date(1026,19) 1100 |AAA-161838 R_Date(929,19)
68.2% probabilty 68.2% probabity
995 (68.2%) 1021calAD 1043 (11.5%) 1056calAD
1ooE 95.4% probabilty 1076 (25.6%) 1106calAD
986 (95.4%) 1027calAD 5 1000 F- 1118 (31.1%) 1153calAD
5 95.4% probability
= 1037,(95.4%) 1157calAD
1000 E
3
s 900
g
£
8
900~ g
3
&
800~
a— B B
800F [H— = =
| | | | | | | | L | | |
900 950 1000 1050 1100 1150 1000 1050 1100 1150 1200 1250
Calibrated date (calAD) Calbrated date (calAD)
IAAA-161839 R_Date(910,20) IAAA-161840 R_Date(972,20)
68.2% probabilty 100 68.2% probability
1048 (42.5%) 1087calAD 1021 (37.3%) 1045calAD.
1123 (14.4%) 1138calAD 1095 (26.7%) 1120calAD
1149 (11.3%) 1161calAD 5 1142 (4.3%) 1147calAD
B 1000 95.4% probability
3 1017 (44.5%) 1052calAD
E
3
3
g 900
2
&
800~
pu— [ —
[l— [
| | I | | | | | | | | |
1000 1050 1100 1150 1200 1250 950 1000 1050 1100 1150 1200

Calibrated date (calAD) Calibrated date (calAD)

1300 IAAA-161841 R_Date(1138,21) IAAA-161842 R_Date(1082,20)
68.2% probabilty 68.2% probability
886 (18.7%) 903calAD 901 (21.4%) 921calAD

1200 918 (49.5%) 965calAD 1200 961 (46.8%) 994calAD
&‘ 95.4% probability
g
s 1100

1100 £
£
g
3
H 1000

1000 8
k]
3
&

900 900

[ E—
oue o — T
800 | | | I | | | | I
700 800 900 1000 750 800 850 900 950 1000 1050

Calibrated date (calAD) Calibrated date (calAD)

1300 IAAA-161843 R_Date(1132,21) 1AAA-161844 R_Date(1235,21)
68.2% probabilty 1400 68.2% probability
890 (15.2%) 902calAD 695 (3.0%) 701calAD

ook 920 (53.0%) 963calAD 709 (36.6%) 746¢alAD
g 1300 764 (13.4%) 778calAD
5 792 (7.0%) 804calAD
g 843 (8.2%) 859calAD

1100 £
s 1200
]
s
H
8

1000 ] ook 787 (36.1%)
B
&

900

[ 1000 [ R ) [
o [ —— P Y —
800 i L | | | | | |
700 800 500 1000 700 800 900 1000

Calibrated date (calAD) Calibrated date (calAD)
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PR (1) BRI T D B PERSREAR (AMS |HIE) 2

(BR) I g AT FE T

1 R SRR

WD (1) BBNE, FARRBLATHNR LIS HTE L, PO T b 2 KRR Fis frE %.
TR SR E, BRI D H 1 L 7oA 3R, BRARAD 2 A, R B HH A L 7oA & 0 BRI
SNIAR 1 ROBF6 THD (F3).

2 WEDOFRE
HEDFNRE I BT 5,

3 AL TR

(1) AR Erty by, TEOMHEYEZIRYRE, LERORB AR, @S, FET
% (F 1 MOERRTEURE ) .

(2) -7 A - (AAA : Acid Alkali Acid) ALERIZ KV A Z AL FRIICEY bR, £ D%,
HERK THPEIC R 2 ETHRL, S, BET 25 (K1 TUEEREE]), AMLPIZE
T BERALERCIE, GEE Imol/ 0 (IM) OHEEE (HCl1) ZH\W5, Tk UMALBECldkERbET RV
7 2 (NaOH) 7KV & FVY, 0.001M 205 IM & TR~ ICIRIEE LI e N S %2475,

(3) MEEZHER, i (R1 BREE) LB zREsE, ZbRFE (C0) ZRAEIEL,

(4) BZETA TR FE LY, ERT 5, ZOMBKFTORFMYELHETS (F1
MR R R,

(5) MR U _BbRFBLHFLMEBL L TOKERTETL, 77774 F (O ZAEKIED,

(6) 777574 &N Imm DF Y — RNy R LA TE®, Tha R4 —/idoirs, J

TEIREIIEE T 5,

1 BB

R 4 @ﬁ?ﬁ%ﬁﬂ'% VBRI RUR R | BREER: LR SRR

mg) (mg) (mg) (mg)
TAAA-170753 C-1 60.81 13.20 4.98 3.19
TAAA-170754| R34 7L 30.68 23.40 4.62 3.01
TAAA-170755 Y C-11 34.46 29.49 4.63 3.02
TAAA-170756 Y No.W-4 37.63 30.88 4.60 3.04
TAAA-170757 | &) Y2 7 1 38.32 29.80 4.61 2.99
TAAA-170758 ) A-2 40.85 15.26 5.40 3.10

4 WIEHIE
22— A & L7z "C-AMS B SERE (NEC +:8Y) AR L. “Cc oaEtk, PciEE (Pc/f0). MC
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am AR

E (Mc/PC) OMIEERITH, HIETIE, KEEAZERER (NIST) btttz = vl (Hox 1)
RRERRL L T 5, COmERKE Sy 7 7Ty RREIORE bR ERT 5, BIEERL.
v Mg Pe/PC e E SR 2 IR,

F 2 BB AMS HIER B

WEFE = B HEEE | ey MK wc&?m

TAAA-170753 C-1 18 212382 1.1140

TAAA-170754 B3I 18 264716 1.0977

TAAA-170755 B C-11 18 234278 1.0995

TAAA-170756 W) No.W-4 18 217712 1.1008

TAAA-170757 | &4 H > 7L 1 18 237027 1.1156

TAAA-170758 Y A2 18 216870 1.0957

5 HHIkE

(1) & "c 1%, #phFED “c ®E (Pc/PC) ZHE L, RERE»LOTHETHRAE (%) T
FLIMETHD (£3), AMSEBICKDWEME AV, FHIZ TAMS) LERT 5. “¢/7Clb
XRS5,

(2) "CHAX (Libby Age :yrBP) 13, #EDOKREH "CIED —E Th o7 L E L TRIE S 1,
1950 42 JLEAE (0yrBP) & L CHMIZERTH D, FREOH HIZIE Libby D (5568 4F)
{75 (Stuiver and Polach 1977), "CAEARIL S “CIC Lo CRNIABIR 2 MiEd 2D M3
W%, MIE LT AR MEL TOWRWMEEZSEE L L TRATR Uiz, "CHEMREEAIT,
T1IHZ RO TIOERMNTRREIND, £z, "CHEROEE (£10) X, Apto "CHENR
T DFEEFRPHIC A DTERN 68. 2% ThHH Z L2 HKT 5,

(3) pMC (percent Modern Carbon) i%, HEHEBICIRFEICH T HRAEHRFZD "CIEDEILTH 5,
pMC 23/ Wy (MC A3 7)) 1F E I WERE R L, pMC 23 100 BLE (MC o B AMEARES R SR
ERELLE) OB Modern &35, ZOMEE 6 "CICE > THIET 2 HERHH 720, FHEL
TfEZFR 3T, MHEL TWRWMEEZZEME LTRAITRLTE,

(4) BERIEENE L, ERPBEMOREIO "CIBEE TSN IREHR B S LAY, i

EOCREEIREEMIEL, EERITESTMETH S, BEBRIEENIT, CERITHIE
THBEMBR EOBFERFEHETHY . LEFEERZE (1 0 =68.2%) WL 2EHERE 20
=95.4%) TERREND, 777 O "CHEMR, BEINBER EAENRE RS, BERE
T s T MIANENDHMEIE, § CCHIEEITV., FHizion "CHEMRETH D, B,
WAEHIBRIS LOIET 7 7T AT, T—F OEBIC L > TEH SN D, Fo, T v s 7 L0
HICL o THRRDPER D120, FROIERIZHT > XL OFEHE NN—V a3 V2T D
ENRDHD, T I TIE BEBREFEROFHEIZ, 2013)
% AV . 0xCalv4. 3B 1E 7' 11 2775 A (Bronk Ramsey 2009) Zf# fl L7-, EAERIEAERICZHOWTIL,
BEDT —HRXR—A, 70l T NURKGETHREBEL, 7077 AMIANTHEE IS
EEE L TE AR LT, BEREFEMRIT, "CHEMRICESOTERIE (calibrate) SA7Z4EX

IntCall3 ¥ —#X—2 (Reimer et al.
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ETHDZEE2WRTLHI20

6 TR
B OBIEREEF T 3, 417,

\Z Teal BC/AD] (FE721% Tcal BP)) EWHHNTEIND,

Bl 6 o MC 4RI 1160 = 20yrBP GE® C-11) 725 960 = 20yrBP (f& 3 o 7 L) OfIzh 5,

JEEEEOEAER (1 o) 13, b HWVEY C-11 23 778 ~ 950cal
3TN 1026 ~ 1147cal AD DRI 3 SOHEPH TREND,
4, &Y Y718 10 RS 11 A, R 3T
Mo 1R TH D,
REioiz,

B - IRBEREEH EOBEM LB BN TV D,
MH, CATEM EZZ L, BIRM TH DU Y7 & O AThE
DEITHIRTIT AL, BEROED D L H R REZL TS,

Y No. W-4 LEM DYV 7 LIEE—E#E»SHE L,

AD DIH]

B C-11I3HEE L 0 R W EREZ R T8,

®=Y Cc-11,

PEDR D D, WD

b 2 mOEMNE

(2 4 DD, Feb T LUK
ARELOHEEERIL, -1,
Y A-2 A3 10 HAC L
X oL e E RN A F Tofh

&%) No. W-

§ PCN-9.84 = 0.25% L WHETHAHZ L
SHEABIET D L. KR

M. BB DOAKRRD

%%@ﬁ%#yfwlib%%ﬁwﬁmﬁotoﬁ%%yfw1@5”m1%36iaw%f C-1

& FIBRIC C4 FE DA
Tl WEREZ R LTV 5 Alh
LWH YT 7108, X0EBOFERISGEVEZ R T B 2615,
REIORFEFAFEIL, 57% (& A-2) 72D 66% (&
FORBETRD i,

&R, AR (i

SCHR
Bronk Ramsey, C. 2009 Bayesian analysis of radiocarbon dates,
P. J.
0-50, 000 years cal BP, Radiocarbon 55(4),

Reimer, et al.

1869-1887
1977 Discussion:

Stuiver, M. and Polach, H.A.

355-363

#£ 3 BEPERFEERR (6 7C HIEME)

Radiocarbon 51(1),

Y No. W—4) 1, B AHERS S LTV RNz I ARBIRIC
EMDRHD LD, WARDREZIZE AV EBET DHEN R BT

¥ No. W-4) O IE/2fE T, {bF0ER, JE

337-360

2013 IntCall3 and Marinel3 radiocarbon age calibration curves,

Reporting of 14C data, Radiocarbon 19(3),

— " i B | e 5 "CHIED Y
‘EI 5 W Jipes> Ll y 6 C(/ )
EES g BRI JORE | B ams) | Libby Age(yBP) | pMC (%)
TIAAA- % 39 SR (SI39)
C-1 ALY AAA -9.84 + 0.25| 1,130 £ 20 86.84 + 0.21

170753 PR I
TAAA- |5 24 MR (S124)

K3 YT N ARk |AAA-2454+0.16 960 +20 | 88.71 = 0.19
170754 AL e
TAAA- | o 34 FtEE (S134)|

Y C-11 A |AAA-22.94 £ 0.20] 1,160 + 20 86.60 = 0.20
170755 IR e E
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HAT HARTELN

TIAAA- %41 SR (S141)
) No.W-4 Al |AAAI-21.81 £ 0.18) 1,040 + 20 87.88 + 0.20
170756 1
TIAAA- &Y W56 41 SR (SI41)
. ALY AAA| -8.36 £ 0.18) 98020 | 88.52 = 0.20
170757 71 et
IAAA- %4 5T (SE04)
Y A-2 A |AAA -26.41 £ 0.21] 1,090 + 20 87.26 £ 0.20
170758 AR

[TAA B ExF5 75 - #8624]

F 4 HORMERFERPERE (6 "C RMHIEM, BAEEIEM "C AR BUEF)

\ 0 PCHIEZ L B 4R IE
HE 1 o AR 2 o BRI
Age (yiBP) | pMC (%) (yrBP)
TAAA- 890calAD - 902calAD (15.4%)| 781calAD - 788calAD ( 1.0%)
890 £ 20 | 89.56 £0.21 | 1,133 = 19
170753 920calAD - 962calAD (52.8%) | 876calAD - 981calAD (94.4%)
1026calAD - 1046calAD
(28.3%) 1022calAD - 1052calAD
TAAA- 1094calAD - 1120calAD (34.2%)
950 £ 20 | 88.80 £0.19 961 = 17
170754 (33.5%) 1081calAD - 1153calAD
1141calAD - 1147calAD (61.2%)
(6.5%)
778calAD - 790calAD ( 8.0%)
776calAD - 793calAD ( 9.8%)
TAAA- 828calAD - 840calAD ( 5.1%)
1,120 £ 20 | 86.97 £ 0.19 | 1,155 + 18 801calAD - 904calAD (55.0%)
170755 865calAD - 900calAD (31.3%)
917calAD - 965calAD (30.6%)
921calAD - 950calAD (23.9%)
TAAA-
990 + 20 | 88.46 + 0.20 | 1,037 £ 18 994calAD - 1017calAD (68.2%)982calAD - 1024calAD (95.4%)
170756
1016calAD - 1050calAD
1020calAD - 1043calAD (58.2%)
TAAA- (52.7%) 1084calAD - 1125calAD
710 £ 20 | 91.57 £ 0.20 979 + 18
170757 1105calAD - 1118calAD (30.0%)
(15.5%) 1136¢alAD - 1151calAD
(7.2%)
TAAA- 901calAD - 921calAD (26.6%) | 894calAD - 930calAD (37.3%)
1,120 £ 20 | 87.01 £ 0.20| 1,094 + 18
170758 953calAD - 986calAD (41.6%) | 937calAD - 992calAD (58.1%)
[ &% 1H ]

- 275 -



PR (1) BB

1300 IAAA-170753 R_Date(1133,19)
68.2% probability
890 (15.4%) 902calAD

_ 1200 920 (52.8%) 962calAD
& 5.4% probability
§
£ 1100
E
s
g
3
§
§ 1000 F
3
4

900 |-

o
o
| I I I
700 800 900 1000

Calibrated date (calAD)

1300

IAAA-170755 R_Date(1155,18)

68.2% probability
778 (8.0%) 790calAD
828 (5.1%) 840calAD

& 1200 865 (31.3%) 900calAD
§
E
H 1100
g
3
g 7 (30.6%) 965calAD
g 1000 -
3
&
900
] o
[ R E——
Il Il Il Il
700 800 900 1000

Calibrated date (calAD)

1100

1000 |~

Radiocarbon determination (BP)

800 |~

|AAA-170757 R_Date(979,18)

68.2% probability
1020 (52.7%) 1043calAD
1105 (15.5%) 1118calAD

95.4% probability

1016 (58.2%) 1050calAD

1084 (30.0%) 1125calAD

1136 (7.2%) 1151calAD

[— [}
[—

I
950

I I I I L
1000 1050 1100 1150 1200

Calibrated date (calAD)

[ 2% ] BFERIEFRT 7 7
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Radiocarbon determination (BP)

Radiocarbon determination (BP)

1200

IAAA-170758 R_Date(1094,18)

68.2% probabilty
901 (26.6%) 921calAD
953 (41.6%) 986calAD

1100
1000~
900 [~
Il Il Il Il Il L
750 800 850 900 950 1000 1050
Calibrated date (calAD)
1200
IAAA-170756 R_Date(1037,18)
68.2% probabilty
994 (68.2%) 1017calAD
1ooE 95.4% probability
982 (95.4%) 1024calAD
1000 >
900~
800~ —
Il Il Il Il Il Il
850 900 950 1000 1050 1100 1150
Calibrated date (calAD)
ool |AAA-170754 R_Date(961,17)
68.2% probabillty
1026 (28.3%) 1046calAD
1094 (33.5%) 1120calAD
1141 (6.5%) 1147calAD
1000 95.4% probability
1022 (34.2%) 1052calAD
1 (81.2%) 1153calAD
900 |-
800 -
[a— R R
[l— - -
Il Il L L Il
1000 1050 1100 1150 1200

Calibrated date (calAD)



am AR

FTHD PR (1) EBMREEEE Y T RS

RS R BT SR
1. 1ZUoic
P (1) BN, 7 BRI NSRRI T B0 BN £ 2 0 IS Y 5,
R 70 0 1L T2 O BUBKBE R (RURAT - SBAIF) 3H 10 BEASHERR S h 7z, ZAUICHEL

PRIESEOEY b S T Lz, £ 2T, BN TOSEEDO EREA M S 12012, it 4 £
L7z,

BB, IS T, AgERT 7 /vy — () JUIES3ERT TAC & v ¥ — DS AREFERIC &
iz vz,

2. HEHIE
(1) &k
SHTREEOFEM L FAAA B 25 1I1oRd, W ERIERES SRR 6 SISO W THE AT 72,

(2) SAEHEHA

1) sh@islss

B OSBRI Lo, ZOFTREZ b L ICE B OBRILE & R E LT,

2) ~ 7 ok

B A SR ER 2 U0 H L7ete, Wi ad — A U —WFEERK D #150, #240, #320, #600, #1000, I LW
FAYXYELFRFD3 pmé 1 umTIHAZES THE L, BriioaEm Gz ime Lz,

3) BAMREEALRREIEE

SEFBAMEI A VT, BIFEOIEWMRE L OV Bk OMRBIZE, IESBNEM L BlIE%, FHEAR
¥ L, @BAROBIZEIZIE. BRIZ3% 12 (BT va—L) 2R,

4) EPMA F4

EPMA (HAE TN JXA-8230) ZHWT, SKIEOIMMR 2 A L7z, MIESRIE, INEEE
15kV, HKEER (AT ) : 2. 00E-8A TH 2,

5) AbFHERC BT

RO T AT o T2, BIEICHE & GHHETL T O@EY Th D,

2885y (Total Fe), @8k (Metallic Fe), BE(LEE—8k (FeO) : AEE

R (C). Fitg (S) : BMRBEAEIE, IRBERSMIINTE
:Mm&%($w\ﬁm7w3:¢A~me\Mmﬁwy?A(%m fefb~ 7 x> oA (Mgo) .
bV o (K0), Befbkd MY oA (Na0), Bk~ Ay (Mn0), ks (Ti0,), Mk
7 A (Cr,0,) . IR bHE (P0,) /NP7 (V) 8 (Cu), "Bk v == A (Zr0,) : ICP (Inductively
Coupled Plasma Emission Spectrometer) {5 : #BEFES T 7 A<M
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3. AR

(1) SAW — 1 : JBhiE

1) AIRBLEE MR < W5 ih L 7= AR O 8ISk A (37. 8g) T D, tAiIEMEIK (4 T EREMEITIT & A E 20,
ETFEIEEE T, FEICEIROFERE LA R 2 L5 T 5, BERIE OBRERF TSN HE S 7zl
EHEE S D, RN E T MO WERILRIET 2, BETH D,

2) BMEHMM: TR 1 O~@IRT, HERIIE, ARG AEMR T LR A2 (Ulvespinel :
2Fe0-Ti0,) . MIKAFIRFESL 7 7 ¥ 7 A b (Fayalite : 2Fe0-Si0,) 23T 5, WOELRIBHIEIC K b
I AN EFEETHD, T, BRI SRS ARk BNRET D, 3% T4 XV THE
BLIZEZAH @TIEL./S—=F4 b (Pearlite) FHHUTERRE A > & 4 RSV ENTHIT 2B IHTHLER (C
> 0.77%) @ITEDHARD LT 7 T A b (Ledebulite) 23§95 | ML ELHLAL A SFEGHAR (C < 4. 26%)
DR I T,

3) LSRRI 1 3 2 1 R"T, A8k5y (Total Fe) DEIAIX31.13% T, 2D 5 bLa Bk (Metallic
Fe) 1% 3.63%, BA{LZE 1 8k (Fe0) 7% 32.46%, ME{LEE 2 8k (Fe,0,) 3.22% THh o7z, ks (Sio,
+ A1,0, + Ca0 + MgO + K,0 + Na,0) DE|A 1L 40.34% & &< HEEVERS (Ca0 + Mg0) & 7.74% &
EOTH o, BEERIOWE (HF 4 V85" Y) 0 Z@{LF 4 o (1i0,)  16. 06% & EfETH o7z,
T, NFTUT A (V) 1Z0.15%, Bk~ (Mn0) 0.98%, #i (Cu) < 0.01% Tdh-o7z,

YEIE IR OMRA B Sy (Ti0,, V. Mn0) O @M NEHE Th o7, T DR S KL
BomTF 2 (1i0,) WEkEFEE L-RSE L #HESh D,

(2) SAW — 2 : JFNIE
1) WHRBIE : RKIETEFOEIE (905. 1g) Th D, MLOFHEN OIX, 1 RT5EIEOBEEIRTED W]
REMNRE X OGN D, ETHE BMOAWARIEICEAMMAE LV, £z, RRFEIIZEBEO T/
SRWBEOFEEBMNET LR E & F o EEITA bR, Tl e, M T WAL 24
BAET 205, ERWICHEE)H D,
2) WM FE1O~OrT, @0 HlXERTH D, @ FlIZEOIEK T, RAB AL A
FoRbfh 7 VAR ARV RIREFERAES 7 7 ¥ T4 SRR T 5, £z, @O TRIZH 7 2B T,
W IZ B B 2 2 T okl (A9 - RAHH) MRIET 5. P LoOwmym EHESN D, ©FF
DILRKTH D, oM AGEHRE S A v AT A (Tlmenite : Fe0-Ti0,) 2NFHT 25, ZiuidEiE
TCAE USROS VWA D T, £2. © LM &R TH 5, FHUTHAAD Y
=74 b (Ferrite: a#%) T, BAD/—F 4 NV DENHT 2 AR (C<0.77%) Tholz,
3) AL T : 22 212", 28Ky (Total Fe) 47.15% (25t L T & @8k (Metallic Fe) 1% 0. 17%,
Fefb i 1 8% (Fe0) 51.39%. BR(LES 2 8k (Fe,0,) 10.06% DE|IES Th -7, EiERS (Si0, + ALO, +
Ca0 + MgO + K,0 + Na,0) (£28.00% C, Z D5 5H, HIEMAST (Ca0 + Mg0) X 4.19% Th o7z, M
PRIECELORVER (BT & L 8:85) O LT & L (Ti0,) 13 6.98% &0RIKD TH D % 3T 7 4 (V)
130.13% L EmDTh o7z, £, b~ B (Mn0) 13 0.39%, & (Cu) 1£<0.01% L{XMETH -7z,
PRI, A EFHE 2 i L - th o RSHEE (SAW — 1.3.4) k0 . F&=7 (1i0,) DOEIEMED T,
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FESHIBIRIE D FREMER H D, L LI SRR CA U Sl SN D A v A F A b (Ilmenite:
Fe0-Ti0,) NHERENT-Z & D, WERBEORREMEL Z X b D,

(3) SAW — 3 : JFPNTE
1)%ﬁﬁ%:f<¢%@%ﬁ@ﬁ(n¢@"@%éoﬁmé%mﬁméf%@éﬁ%é PRIEASK
ORI OARIEIC LD MR 5 D @A & AR R EHTA D D, ORI AOEEEN
MET LD, FLELEMIIALNRY, £, HHOKALITDRLBETH D,
2) BB : 5E20~Q@IZRT, HEPIZIE, AAasR&ER AV AT 14 b (Inenite :
Fe0:Ti0,) . BB E A WRAERES =2 — R7 /Ly A b+ (Pseudobrookite : Fe,0,-Ti0,) 23daHT %, @ik
TCAEUMESRSEORRE L VWx b @ £, HEHOMMARRAGKII&BETH D, 3% 1
ANVTERLIZEZA, FEAERFEEEGERNT =T A4 b (Ferrite : a#k) HFHD A~ Hi AT
FHAE (C<0.77%) SRR S ALz, TENE (SAW — 3) LT 5 L 1ZIZIRFE RO 724w hr
R ThHoT,
3) ALZEMA T - #2210, 284 (Total Fe) 39.37% 2% LT, ©B# (Metallic Fe) |
10. 70%, FefbEf 1 8k (Fe0) 23 17.46%, ER{LEE 2 8% (Fe,0,) 21.56% OEIA TH o7, &M (Si0,
+ AL0, + Ca0 + Mg0 + K,0 + Na,0) iZ 33. 44% T, Z D 5 B HMERL Y (Ca0 + Mg0) 13 4. 34% ThH - 7=,
BERFRI OISR (BF % V8815 O LT & > (Ti0,) 139.02% LoD TH o7z, £72, )
s (V) 1%0.08%, Bt~ (Mn0) 1X0.54% Th-o7-, #1 (Cu) 1< 0.01% LK TH -7,
LU EOFES ALER LD S, SEEITEIE T CAE U L HE S5, FBE (SAW — 1),
JFNTE SAW—4) Ko F&=7 (T1i0,) OFGIHED Th o7, ZAUTERITS < E4L 5872
SEEOKELEZ LD,

(4) SAW — 4 : JANEE (WERBERS)

1) PHRBILE « Oo/NEOERIEM T (99. 1g) Th D, RISV HIMAE LV, RSN mEHIE D
BRI T- SR I L TR Y | MRk oMM A B L2, OO ARG T, 3RV ERMEN
o, Fio, TMICHBEA~FKBED TSN E T 5, TIPSR ST T E 7o
RERENELL LI b LIS NS,
2)@w%mﬁzgﬁz@~@m%¢o@@LM@&%T\®H%@%kT%éO%%%@%ﬁ%m
i VLI A ERVEE L CRHIT 2, WERBBINED R WA D, — T, @O FITNEIZEAE L
Tk (GF 5 o 8EE) T, @IXEDIERTH D, WERINIZIZ, B TE UMM R eEE (o
B &) SR ST,

3) ALSEMER AT : £ 2 12", 28Ky (Total Fe) 46.97% (25t L C. & @8k (Metallic Fe) 1% 0. 17%,
BRI 1 8% (Fe0) 723 44.78%, BRILHE 2 8% (Fe,0,) 17.19% OEIA Th -7z, &My (Si0, + AL,
+ Ca0 + Mg0 + K,0 + Na,0) 1% 19.52% T, Z D 5 BLHEHIERN > (Cad + Mg0) 1% 4.66% TH -7, H
RIFRI O EE (& F 2 L 8K8E) D kT & > (Ti0,) 1% 14.50% & EETH o712, F2.F P74 (V)
230, 14%, ik~ A2 (Mn0) A30.74%, 4 (Cu) < 0.01% TH-o7,

VU LEOFRER RN G UEE S WDESRBEIC I N D,
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(5) SAW — 5 : fFkE (BRI%AH%)

1) AIREIE - N 2RISR G OWENESE LI FRER (143.5g) Th D, ROERFEMIZITIAEV P
THRIGED THSLCHEENHET D, ZAUIWEDE TSN T TE e Bt L b o L HE
WEnD, £, FEENEITROVESELZ T CH T ZE(L LT\ D, NEERBICITHOOERILAE
IZHBID, SMERNSITRB EOIFRER T3 % E T 5, M EPICiEEY (A% - RAEREDIEZ S
BHOBYEID) 12T A LR ZEROAEREORMMIHER SN D,

2) BB 5 H 3 O~OIomd, OO HANIET - LD A ISR T & 2555 T BUBHE C
FE T ORSIRAERITIFRENT R DO H T AHETH D, QOIXERSDOILR T, RIGERLIINEE (&FF 4
VEREE) Th D, BEEBODIRWIERE . @D X D ITETT - BT L2 b O L NRIET D, HBE
I ECHA R B AL AT 7 VR A B VN L TR Y . WEICHH &R EE (B A &
727408 biERIND,

3) EPVA GRES : BH 3 IR (WBW Sk ) OXFE T (COMP) Z/R7, AR ORERIND
WAL, Rt X MG TIIAT R (S) ICRUSD S D, EEDITEIL 62. 6%Fe — 29. 1% (/rHFA8 1)
ThoTo, HEPL (Pylite : FeS,) EHEE SN D, MuMiZe Bl AT 96. 1%Fe (S3HTAR2) T, #iC
WXL > THELUTEEEE (Metallic Fe) Th o, WELOFZHE 7 D ERESHTEI 92. 9%Fe0 — 1. 4%Ti0,
(5 3) Thot-, We#k#E (Magnetite : Fe0-Fe,0,) T, D&F X =7 (Ti0,) *EAET 5, *
7o ROERRIN OG22 Yete tadilds K OSME ORI ERE I, Rtk X B G TIEF 2 > (Ti) 123V
SN D, EESHEIL 59. 9%Fe0 — 28. 9%Ti0, — 5. 9%A1,0, — 1. 0%V,0, (/4T 4) T -o7-, WL
RAE R/ (Ulvsspinel : 2Fe0:Ti0,) IZIT WL T, &7 0 F (AL, ZHZXEET L, — @
FEARNOPERD BRI, FRE X BUE TIETF & > (Ti) IZHRWIKIER S D, FHOERE/SHEIL 60. 3%Fe0
— 34.8%Ti0, (ZrHra5) L. UARAE R/ (Ulvsspinel : 2Fe0-Ti0,) IZIT WK TH -7, £
7= BIN ORI DO YIB D E B AIHTEIE 50. T%Fe0 — 43. T%Ti0, (SHTi86) Thot-, F & 8Kk
(Ilmenite:Fe0-Ti0,) ZRIE SN D, F7z. WPERRIN OB B IR Gkl i id, Heik Xg il ().
N5 (Ca) ICRISHH Y . B4 [Apatite : Ca, (PO, ,F) EHEESND, -, HEFOBWKE
i i O TE BT 55. 8%Fe0 — 4. 0%Mg0 — 30. 6%Si0, (5H1/5 7) Th-o7-, 7 7 ¥ 74 b (Fayalite:
2Fe0-Si0,) T, WE~ 7 %7 (Mg0) #Z[EET 2,

WP IRERIF OIFBEN TR A &I SN D, NRNCIZZBOWERI T (T % V881 BNIEEL
TW5, ZOWEROIMME D, MEFENI KIS RIEO BT & v Wik Th o L HEE SN D,

(6) SAW — 6 : & EkEkE

1) WIRBE : RER/NEOEGEERE (23.4g) Th D, RESEDKEEAOEE CEDLOND, ©&
EABS S H Y, WEHICR BT 2 LB 6N D, 702 LREICIIEIKOOENITET D,
FEER I WARBRIEIC K D M A B D,

2) w7 aiifk FEAOITRT, REOKGEMITHS/EECTH D, Znlax LT, Nlo A
B~BEHITBBETH D, BBELETE L ONERN R DR ESSFE L VR D,

3) BEMEEMRE : TEAQOITRT, 3% T A XL THAE L, &R RTH D, HMiz —
FA NTAAFHIRO 7 = 7 A AW HIT 2 fIATHERR CTd o 7o, F 7o BRPICIT B A O R bEk (FeS)
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DRAELTEY, ZOMIZIEE P) OFRIIALELTHD,

4) EPVAFRA : BH 4 DIZ&BEE O E L (COMP) Z/Rd, BEAR O G ITRME X
BT (S) ICBWEIEAH D, ERESHEI 65. 2%Fe — 30.8%S (/141 8) TH-o7o, Hifkek
(FeS) Th 2D, Fiz. FAROEIEEEITFE X G x50 & (P) ICHORIERH D, ERSHTE
11 95. 4%Fe — 1.8%P (53475 9) T, (P) ORATPHEES T, S HIC, BEFEOMMZ A LT,
S FEF% (COMP) A2 BEAQITRT, ML ShIFFFE X R TIETF 2 (Ti) ICHRWRISA &
%, EESHEIZSNE OB A @E D 35. 0%Fe0 — 54. 3%Ti0, — 2. 4%Mn0 — 1. 9%Mg0 — 1. 5%V,0, (53 #F
J10) . 16. 0%Fe0 — 72.5%Ti0, — 2. 4%A1,0, — 2. 3%Mg0 — 2. 7%V,0, (ZHTA& 11) Th o7z, HEITA
VA F A (Ilmenite : Fe0:Ti0,), PIIIZ = — K7 v A b (Pseudobrookite : Fe,0,-Ti0,) &
HEE SN D, JRAHE SO ERSHIL 20. 9%Fe0 — 8. 0%Mg0 — 2. 5%Mn0 — 47. 1%Si0, (LHrs 12) T
oty £7-. 7= T4 k [(Ferrosilite: (Fe,Mg),Si,0,) EH#EE I N5, FHMOEESIEI
56. 1%Si0, — 16. 8%A1,0, — 6. 8%Ca0 — 2. T%K,0 — 9. 5%Fe0 — 1. 5%Ti0, (/3 Hr #i 13) TH - 7=, HEME

HEBETH 5,

LI EOEEROFEDFARL D S, MBI A IR L C TR oGk L M S D, SJRek L
WSO FBEHI AR+ REETH o7, @BREEBORFEITINMICLVIELS2ERH D, 0.3~
0.6% FREOH EHR SN D, EHITIE, ME () O P) ORITAHR I, Sk L
LCiE, ST TR OISR O b5 O ENRE I N D,

4. &0

H BB EY 2 A L7oRE R, R (1) EBF CIImSilSiniThbn T Z LB E 2R
ST, Fio, WEEEHIKILARROET ¥ Uk Th o7z, FERIZLLTO@EY Th B,

(1) JFEE (SAW — 5) OWHEIZIEL, EASNTWEDZHIEE LT\ D, FIRE IR OBESH
BaRr> (GF X U880 NELEENTED . BERIPNIZIIMA 72 BRI IK A b RS S vz,
hBTkIEEEOET X v (Ti0,) WEkOF M E V25,

BRARRENORPGER O H - L7k (F723mWekiErtsl) O EE2 25 &, BAEBF (NOG
— 4 : 11.65%Ti0,) 20 B (2) MBF (NIT2 — 22 : 21, 48%%Ti0,) 9 FEREALLEEF (No. 1 ~
3:14.6 ~ 17.4%Ti0,) 20 LWPREFZ =7 (T1i0,) OEEBRE N LR 5, R (1) &
BRCHREIERIC, WEFRHIE T ¥ b8k CTh 722 EBHIA LT,

(2) AEIFAEZ LZgE4 805 H 38 SAW—1, 3, 4) EF =7 DEENEHL (Ti0, : 9.02%
~ 16.16%) . KILEEIRO & T ¥ bk a SR U /=R O SOSRIA & W2 5,

THUCK LT, 14 (SAW — 2) 1ZF & =7 ORIG B (Ti0, : 6.98%), Z OfE &AM K
WAaHBD L, EIRFERORMY (SEEEL DHER+ 3 7o) FREEETE L, RIBORHK
WRTEDO A REMEN H D, LvL, miERE AT A4 AF A F (Ilmenite : Fe0:Ti0,) R SH
T2 linb, hogkiE L F U< BEEOFRELE X b,

(3) GEERBREE (SAW — 6) 1E. @mEk & ERBE O SBEIA 0 IRIETH 72, SRS D H
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BIIEMICE D IES2E R H D, 0.3~ 0.6% FEEOH EHEH SN D,

XA v AF A4 & (Ilmenite : Fe0-Ti0,), ¥ = — K 7 )b » 7 A4 b (Pseudobrookite :
Fe,0,°Ti0,) & W\ o 7o @il FChl 9~ 2 8T & b 03 el STz, £ 72 &R B CIEmi s (S) L (P)
DIFMNBEE Th o7, b #ek#E (Pylite : FeS,) OMEK A [(Apatite : Ca, (PO, .F) ZWb8kiN
2L G KIEREORET ¥ Ve z FE E L ARSORBMEWZ D, B2 9 LokiE (S)
B (P) 1E. BTN LR OENCR DO EDOER L 72 5720, BEENRRIND,

(1)

1) AT - /NIRKES EATm] REH 1995

T UBIIIREIE E HH D LEIGITIR UV HoEEEE S D, (hlg) T % 881 & JRERSE
DEFEITIL, F X 8D D VIIREILORE R E 72 L, RERBERICHERbD L FX 8L
TRERGE DS FATIZ 72 & A CHEBNE LWORIREE 2 R b0 13 b D, T4 U EIRITREREE & b B K%
S, ZRRHLHERLDO L, ROLOERH D, (FHE) ZDX DT ¥ 8L L RESE, £
TV IREERGE & DR % 5 F % L $KJE Titaniferous iron ore &9,

(2) J.B.Mac chesney and A. Murau : American Mineralogist, 46 (1961), 572

(A v A F A4 k (Ilmenite : peeudobrookite
Fe0-Ti0,), ¥ =2 — K7L v Hh A k 1800 - liquid T
(Pseudobrookite : Fe,0,-Ti0,) o 17501 quid l“fﬁ‘r
Hil% FeO — Ti02 = 70 E h AE [ 7> ulvéspine] ilmenite e
b BRL B A S5, ) x 1700 M 2

&~ ; :
(3) [HHTES - BPAEBE JEMHA w1650 o iy 1
W) FRTEEERS 000 B | ! = 2
) 1600 R a ;g- :.-'5 peeudobruokxte:—

(4) [T S 2 VI . :-g.lmem@): E B e |
w * E-R " -1 '
HRTHEERS 2014 150 - wlstte {3 vegindl] g A ]
- 1 A H <+ [ ] '

5) [HERHBAEEE (1)) % b+ limenitel: & 4 :
(5) MREHAGER (1)] F4 1500 |- ulvéispinel iilmenite} g H

SR S LM AL v # — 2008 e — 0 80 o
RIS A o FeO 10 20 30 40 50 60 70 80 90 TiO,
Crvo, (RE%)

FeO-TiO, — 0 FH R BX
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PR (1) BB

SAW-5 KRB (g fEss)
O THEAEI R
% (SFUEEE) L ILE AE %
V-77%74b, ETIFRAE
=B hIAEZ. @ EEL
K. @ETT-RIELIIbEE.
#MNBARBE .- £E#k. 7151

EESHTIE
Element 1 2
N 0121 0.108
Q 5.950 1.999
Si 0.075 0.154
Mg 0.072 0.001
s 29.108 0.714
Zr 0.026 0.007
P 0.010 0.009
Sr 0.008 -
K 0.080 =
Ti 0.296 0.488
Fe 62.621 96.064
Mn 0.065 0.033
Cr 0.010 0.004
Total 98442 99.581
Element 3 4 5 6 7
MgO 0.556 0.365 0569 0714 3.976
Si0, 0.217 0175 0.025 0.051 30594
Na,O = - = = -
Al Oy 0.274 5.866 0626 0.172 0.094
Cal - - - 0.002 0.108
TiO, 1.428 28921 34792 43673 0.663
S 0.016 = = 0.004 =
Zr0, 0.030 0.010 = 0.034 =
P05 0.011 = = = 0.842
K0 - 0.007 = = =
CuO - 0.007 - - -
FeOQ 92941 59935 60314 50707 55781
Sy MnO 0312 0523 0.624 0554 0.926
: e Cry04 0.018 0.053 0,028 0022 0.003
SR - M V,O, 0185 1009 0538 0471 0012
= Total 95938 96.871 97516 96404 92999
A 8 D R 5T E T2 (COMP) B LU X§R(8

FEE 3 (REE(REkEEES) OIAMEEHAR - EPMA RERR
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HAT HARTELN

SAW-6

SEkE

Orgh:t:s

QB ERE AR
EBEEER: T 2etch T
Hr AR (R AT - BRAE &%)

Element 8 9

= N 0107 0142
EEAH ) 0355 0742
si - 0017
Mg 0002 0014
s 30828  0.042
Zr 0014 0005
p 0059 1.793
Ti 0011 0003
Fe 65200 95.377
Mn 0177 -
cr oo o007
Total 06.788  08.142
Element 10 1 12 13
MgO 1913 2276 8030 0.724
Si0, 0163 0.143 47.054 56.055
Na;0 " - - 0.931
ALO, 0500 2353 5.261 16789
Ca0 0049 0045 1532 6829
TiO, 54348 72522 2510 1511
s A & & 0.076
20, 0086 0052 0074 0.1
P,0s - 0.025 O0.114 1773
Sr0 0022 - s =
K,0 0030 0022 0009 2722
CuO 0021 - 0024 -
e FeO 35042 15984 20.895  9.460
o = MnO 2365 0563 2492 0986
. Cry04 0105 0213 0031 0002
RED REBTFE (COMP) BIUHEEXFR 1S V,0, 1490 2658 0201 0019
Total 96134 96856 8A227 07088 |

FEE4 SHREKEOBEMGHER - EPMARERR
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Wi (1) BB CIX, BB OXEE CTH 25 14 BEMALEMA 2 1ALz, BUF,
BEERE R EIC oW T 2k R B,

i TS e M v ¥ — O REEFERFCIC KL A8 EIC L 0, PG (1) B Lo &SN 2%
T T2 & DK &Gz, BMNETTE EEORMICHTET 2HHIE THEMEZ AL CWZET, #
BE (1 HHACED) B2 SR, BRRE (9 AT~ 10 HARIEE) ~ AN (10 HHACHIEE~T) 1T
THEEMERILL, BRBEZNESN TS, BARTITEIC 8 bR~ 11 i Ic® A A S, M4
RF DEZE O HLHLT & o 7o 5B i O 1@ [ LRSI BUT 72 ECREICH L T 5, JERdET
X, YL, BKEZR . ERO e TOH TN ZVMEIICH D | BH B/ IGEBRC S IR R
B EOEETHDOERR T,

KREERICE D &, T (1) @ EHBIE, Mo OEE» D RIABZOMR T, #ILIL T EICY
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