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BT 185w 01 Libby Age (yrBP) 1,040+ 30
HAEOH BALH OBC (%), (hNH#R) = —24.89+ 0.63
AT FBS 001 AUC (%) = —121.6+ 3.3
pMC (%) = 87.84+ 0.33

SUC (%) = —121.4%+ 3.1

(%) S1BC ORIESEL pMC (%) = 87.86%+ 0.31
Age (yrBP) 1,040+ 30

YT 245 02 Libby Age (yrBP) 5,730+ 40
EW oK AL OBC (%), (hn##s) = —25.07% 0.65
AEES FBS 004 AMC (%) = —510.2+ 2.3
pMC (%) = 48.98+ 0.23

SUC (%) = —510.3+ 2.2

(%) S1BBC OFFIEME L pMC (%) = 48.97+ 0.22
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KEOH - AL OBC (%), (hn##s) = —23.62% 0.63
AT FBS 007 AUC (%) = —131.1+ 3.3
pMC (%) = 86.89+ 0.33
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AHHIEZE L2 U C IZHHS T % BP EEED IR L ZOHEFA RO DL E2 b b KR e Kik%
EOEMRMBE —FH L F T,

UCIEDBRREZITTAEEDL ) —D2DFKFLE LT, pMC (percent Modern Carbon) 25X £ ffibir
TBY, AUCLDOBRIIRDELHIZHD T,

AMC = (pMC /100— 1) X 1000 (%o)

pMC = A4C /10 + 100 (%)

ERE R RdIZE D, ZOALUCHDHWIE pMCIZL D, HhR#EHE (Conventional Radiocarbon
Age; yrBP) PRDO X HIEHHE ISR T T,

T= —8033 X In [(AMC/1000) + 1]

= —8033X In (pMC /100)
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58 - - FRES - 551 © 57 27T, RN R EZR Lz, BYWNOERFESE ORI SRR
1% (MC: metal checker) & FJ\V TFiAs L 72,
(i) A&7
(LB I3RS 2 T T SOHFEICHE L TIT» TV B,
PR (T.Fe) | ZHibT & Y@L — =27 B AWK ) ¥ LiEEE.
&JE#k (M. Fe) | RFE X ¥ — )V —EDTA ii§%E .
FRILEE —8k (FeO) © =2 T AWEN ) 7 LilER:
PRALSE 8k (Fex05) t 518, - ALEK(C. W) 1 A=V T 1 v v x =k
RFE(C), A7 (S) o BRBE— ARIMRBINE:
74 &£ (Ca0), BRIt~ 7 47 4 (MgO), ik~ > 7 > (MnO), MRALF + ) 7 4 (NaO),
HE#S), v~ # > Mn), ) (P), $(Cu), =v 7 IV(Ni), T2/N)V 1 (Co), TIWI=L
(AD), Y7 F T2 (V), 7% 2 (Ti) . ICP ItT o
2 A(Si0y), TV I F(ALOy), EEEA VT 4 (Ca0), EEfL~ 2 A&7 4 (MgO), —FRfbF
5 (Ti0.), Wit ¥ (P,0s5), AL ) 7 4 (K0) @ AT A — Fab Xt
fHL Ca0, MgO, MnO (F&A &G U T ICP 50k F 7213 779 A ¥ — FHOE X Mo & #
o
b F b 4 (NayO) @ R,
B, SREWRETIE, 1885 (&8 T. Fe, &8k M. Fe, FR1L45—8k FeO, BRILEE 8k Fe,05, )
71 Si0,, 7V 32 F ALQ;, 74 4 CaO, ¥ 7 % ¥ 7 MgO, BfbF b~ 4 Na,O, Bt 1) 7 4 K0,

{bF % >~ TiO,, Bt~ >~ %~ MnO, 81tV ~ P,0s, I8V k Co, ILAKC.W., EC, 77 F IV L4
V, § Cu) #LZEGH LTV b, G B ITCHREICOWTHI L, BWICHE L TERLTWA,
(i) PHEEALREIEE
BRO—H 20 B USRI O AR, M WEFEA] 22 & CHFE ($E 4 1) 3 5, JFeE - I
M- okt 2 EOHITEERHZ DOV TIBAREE TBIE L 22" oAURIN 2 IR 2 BI5 L, €0
T OME, Mg, BEREZ SR 50 wREEER S IPEE - L0 7% S L MO 2179 A
PR SEVD ALK 2 S B0 7 FR B A N0 1T BB AR - RERLAR O F G, MEAEE 2 &b RS Ao
BIBERIT T A 5 — V(5 W%lERT )V 2 — Vi) TR R, SEMET TS L % 28 54030 7 i i ALk 2
AR L CHEERR L, SRS X MY (R, FEeBEY) OFFTEIRES 2 5 38k - kb
TAEOIM TR LM E 2 KT %, BEHIE L CTL00f5 3B & U400f5 CTHE 2479 o BB TV
AL (5 5~ 20 DIAER) I X B8 T 5,
(iv)  X#REHmE
TR 2B L TRRICEIE L, XMEZRHET 2 &, BRHICE TN T LY OfGEOMEEIZIE
UC, ZNENICEA 2 PO () S 7R X 2 el (mdr) ©& 2 2 & 2R LT, ko
RHDALEWZRET HIENTE D, £ DREEDREHIZOWTOREET — s I NTED,
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BABHZFFOMWER TH b, WRIC X BWEO 24T R, @ TN ZRFIEDH HH %« o
TWh, &EFE b1 MC ML, EIZRED b,
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L7cERONBIKEDENY 2 — FT Iy A4 MR ON5, il 2 &B k125, GEaEkizh
2o ThTHTRDLDPHFAEL T VDL, K&, TiO, 24 ®ICHEOHEROMHETHL I L
iR SR LTV A,
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X o FERIEE51TRT . A VA F A b (Ilmenite: FeO - TiOy) 2SIk MELZRL, 771
X 7 4 } (Fayalite: 2 FeO - Si0y) &, ¥ 22— N7l v % 4 b (Pseudobrookite: FeO - 2 TiO;) D §5\ [i]
TP RGN L, FRIOMEIHE, DTN THLEVBZOHFEDPIERTE S, TO XA TOFES
&, BEBEEBIS L —H L Twa,

B2 0 OATRERIEFE 2 1R L7z, TiOp 1, 33.6% & IEH ISHE VIR T, FRS TIO, %
LGk TH 722 LIZME VAV, T.Feld, 31.9% T FeO, Fe;03 1%, ZNZFN84.1%,
15.9% T& %, TiO;-FeOn D 2 JLAIZHAIZIRE T 5 &, Ti0, 1345% & %%, X4 @ FeOn-TiO;
D2TLHRDIRAETH L &, ANV AFA METIVRAE R VAT B RBEBICH 5, SEMEEH
WCRBE, NTAEDIOUREILT 74X TA Mk >Twb, FeO OD—#fld, Si0, D70% &
WELTIT7AYTIA MIhoTwd gL, FeO-TiO f& LT TiO IEEAMHATL L, B
BLE0%ER D, KD HIEY 22— F Ty A4 b OREL+3EZONBMETHE, 4V
AFA M FEEGWE LCHNS 2 LIS T, BEMEBE - XIETT Ty LR YR LB R
T, MEmELTYa—F7hy I A4 MBI 7zD1E, FeO-TiO, RILE T TiO, 1213, 58% B2
TWZOTIER WP EEZ SND, EEKS (Si0; + ALO; + CaO + MgO + Na,0 + K,0) 1£23.7% T,
FEERSTTH B Si0; 1315.4% TH 5,

B 1~31%, FET—2 %2 L ICBEOFERT RS & BE T B 20 A E (T
) & RNT - BEt T 2 TH B, TiO, & T.Fe OBR, #EEEHS L T. Fe OB, MnO/TiO, &
Ti0;/T.Fe DR RTHMTOH 5, K1 T, W 52IIE TiO, DIS#REBEOFHEIKICH 1,
B2 128V T O MRS OHE I CH 5, X3 1F, FEEE & SSBREEOBNPEHNOK TS
B, ZORIZBWTY, HHENIZZO2EOEELIIRE 5 E Ti0, HIlH ) BEETH L I L
AR L TS, &8, M3 TlE, TiO/T.Fe=1l.007T—¥%24MLTHb,

DLEDiER D> GREITHE§ 5 &, RERHIE TiO, Db#k % M5 E R & 9 % BgHEE & HI <
&5,

BFHESN. 2 (18 EmErt L, FWNED/NY, HE . —5FI125dH ), MC . )

e B BB EABE 1IIRT, RESE6.6g, 7~ 8m. 4755 10mMAREE OB EIC
ALz 8 MO/ Th Do 2MOBERNIE, KEILEIFA ORBOLOBIN DL, 15 L7b
%, HMBIBIER S HET 5o EFICHEROIRE TR 776 L Twd L) 24t L T2,
A MEDEFHNZTICERED D B 75, TR D 21135 ve MC EIZETOBERIZR V. KA X
DERCHEMBE B ER L, XHDITER 2 RILIR D & 54T ER & L7z,

PHOMSEALIE @ W 010065 L 400fE DBEMEE B IR E 1 1R L7z, BRATmED, WIS 2
SIDEFOLAMElNI- L) L% L 72K % 5 0572 7 )V R A ¥ %)L (Ulvospinel: 2 FeO - TiO)
WZEDLN TS, COMBOMZED LT AEDOHFIINERIZOFEIRDA IV A F 4 P BB
Bo FEEICECBNDG 7 74Y T4 M, BIESN v, $72, @BSNTFIBIEIN TRV,
PSR 513, RERD TIO, 2L GOWHARDHBETH L I L 2R LTV 5,
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XAEEHT © KR ER 5 I2RT . 7IVARAE )V (Ulvospinel : 2 FeO - Ti0,) 75, fmisE %KL,
ANAFA MPPREOOITHREZ/RL TWb, £OMOHEDMEIE, e LTHRBSIATES
TIO2MPFEBEEMHTH LI LR L T5h, ZOXBEITOMREL, FMBEHEE LT
Wb,

b5y 1 OTRERIE, E21TR L2, Ti0r 1336.7% & IEH ICE VI T, FEAS TiO, %
ZLEUWHTH 722 LIFENRVWEEZ BN D, T.Feld35.0% T FeO, Fe,0; D ILH (L,
FNFEN55.5%, 44.5% TH b, TiOy-FeOn ® 2 JoRIZHAMIZHIET 5 & Ti0, 1345% & 7 56
[ 4 ® FeOn-TiO; D 2 TLRADIKFER TR D & A )V A F 4 b & VR Z Y R )L AN T 2 R FE
Zh %, BFNal LR, BMBMEBIL, XBEFEHIZT7 74 VT4 MImE S Tnin,
TE RS (S0, + ALO; + Ca0 + MgO + NayO + K,0)1312.4% L EF 124 {, FEBSTH 5 Si0,
b6.6% &KV EEBTZDOLD b A% CEFNID & ) BMELY LTEZLLEEIRVEER D
Nbo AL, FPEIRFER A S I3 E LTy VRAE R VA REME LTHA, 58T ThE
WERSTANAFA MW LI EZOND,

RERHE, P11 ~3127 8y b LA A& AR & RNl & 7] U < bk R O BLEHIEE O #i
B %

DLEDERD» SREWITHR§ 2 &, RERHIE TiO, DWb#k % H5EER & T2 ML E 2 5
N2,

BEFESNo.3 (1 5ESIEER -, ROREE, SE 8, MC )

B MMBIEEIREE1IORT, BER0.9g, R/NTL5mfE, AT 4 mEA ORCIRE
Thbo FIHAX2EEBEMFEBIZEL, BRELL LR VOTED X T. Fe, FeO, Fe;0;, SiO,,
TiO, % % BEIRNER & A1V F THHT L 726

BHPSEALAR ¢ WP 10065 L 4005 OB T EIIEE 1 1R L7z, ERNa 1 EIERICE <7
AR CH 2o BREE KA AT OBV EHRO A LV 2 T4 5% (B Sh, Mo
PORERD B VITEHRIRDA VA F A DPFIEL T D, F2, AVAFA POBOT T ZAEHIZ,
ISR BIRICEVWREEEZET L7 74V T4 MEIE SN, 72, WMl aEEER155, &k
ERIIDI o TOTNTHLDHFEL T D, KERHL, TiO, 2 L& ICHETHEHARDOEHETH
5l RRL TV,

XAREPT . KERIZ 6 1SR T AV A F 4 b (Ilmenite: FeO - TiO.) D5V AT E 7 7 14 ¥ T
4 b (Fayalite: 2 FeO - SiOy) DG W RIS RSN D, ZDIE208WE O RIFHIEE S5 v,
Z O X BT ORERITBAMBEBIE & —H L T b,

bR o AL ARG RIEE 2 1SR L7z TiO 1435.0% & I ICm Vil T, J5RkA
TiO, 4 LW TH o - L RFHEVZVWEEZ 5N S, T.Feld32.4% T, FeO, Fe,0;
DWHEIZZNZNGT. 4%, 12.6% TH D, Ti0-FeOn O 2 TLARICHHIZIRE T 2 &, TiO, 1345
% &% %, FeOn-TiO; D 2 TEADREM TR A &, AV AFA FETIVERE RTINS B H
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WIS H Do BHRNol OBE LRI, 774X 54 FELTHAET S FeO D EMILET 5
FeOn-Ti0; A& LT TiO, iEZME T 5 &, BB LE50%THD, Y a— N7y 74 kA5
i, XfEHre bIZRON LW L, IREMMIZIZ48~52% LD TiOy iRETHo72b D L
EZ N, HEEKS (S0, + AlLO3 + CaO +MgO + Na,0 + K,0) 1319. 7% C, FEH 5T TH % Si0,
312.4% ThH %,

AERHE, K1 ~31278y b LR BRI R & B8RO B & Ak 5,

DLEDOFRD SRERIHWTT 5 &, KERHIE TiO, Dbk 2 MR & 3 2 S & OFIk©
&b,

BFESNo.4 (1 5HSIFERD -, Gk, AR mEs, MC )

s B AMBEEEEE 1IORT, RERIZ65.9g, EE60m, (E35m, JF332m. EIKH
B, 40 DLFELIHHETEBAZzE L TWh, HORNE2LRT, T VMR E %
W DODPHIFEAEL 572X )RR 5. EIREICIE, 1mdd 2md 5VOcErl % mIlBligE s
N, —EICHEPORS LEDDHFEVAATVEY, GBRMABAICL L EEbNA, EIREPE
AN, BEM RWBEIAE L T b, ISR EIEH 50%, MC RniE v, EfHE, HEMEE
EZR LT, I EMORBRIHEAD D > 72 & Bbi b BB 2500 HIRILL 72,

BERHALAR @ W 01008 & 400R5 DBIMEI B EIZTE 1 1R L7z, IEF KBNS WER TR
WS BEI, IRMOES LIS LT ABAEDEE 2722 L% ) bt s, I 7 0ffke LT
&, MVERRA VX F A R ERSLREIRRETE LZUATRIRD A IV A F A4 FDBES N, ThH0
KEDLHFEONENIZ R RIKEDRE NS E LTHRE L EAONL Y a—RT Iy I 4 FDEIE
ENb, 72, INSOMEHDLF T AEOPIIKBEOBIRIC 7 74 Y T4 FPBZE SN,
S ORI R 55, AR, EFNol LR CHEWHTER SN TS, TiO, 2% &
USSR OBBELZEZ 5N D,

XA 0 XHREHERIZK 6 (2R T s AV A F A b (Ilmenite: FeO - TiO,) A i 5 % 7 L,
HREEDOMED Y 2— K7y 7114 b (Pseudobrookite: FeO - 2 TiO,) & 7 7 4 ¥ 7 1 b (Fayalite:
2 Fe0 - SiO:) MIFFHEAS RO N5 o SRk RIPTHITTHER S v, BAMSTEIES & 3 L 72 X
DIERTH 5,

b5 0 AL TR RIEE 2 1R L7z TiOy 1337.0% L FEFICE L, RBRHTLR
HIRETH D, R TIO 2 K EUMHTH 722 LITHHE V2V, T.Fe ld27.7% T,
FeO, Fe;0; IZLHRIZZN2162.8%, 37.2% CTdH b, TiO,~FeOn O 2 JLRICHMIZIRE T 2 &,
TiO; 1351% & 72 %, 14 @ FeOn-Ti0; D 2 JTLADKEMTHZ &, AV AFA FETIVKRAE SR
VST 2 IS H 5o BFNo 1 DA L FRRIZ, 7T ABED50% < bW T77A4AY T4+
25> TWwb ERELT, FeO-TiO, /& LT TiO IBEZMET 2L BB L Z56% &b, RE
M2HiEya— N7V A4 FOREBDTHEZONDZMETHL, AV AFA MPEEHEWE L
THNE Z LWL T, BEEEERZE, XHEEHFTOVRAERVPHNT, i L Toa—F
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TNy 1A MHBNT-DIE, FeO-TiO, R#H TIE TiO EE IS8 WA TN Tk v b
ZHND, HEERS(SI0;+ ALO; 4+ CaO +MgO + Na,0 +K,0) 1324. 6% T, FEHTH 5 Si0; IE
15.7% CTH %,

AERNE, M1 ~31278y b L7 2 ERR? S5 2 IS 3R ORBETH B 2 L1
E 22\

DLEDOKRD SREMIHWTT 5 &, KEFRHIE TiO, Dbk 2 ME R & 3 2 B & HIk©
&b,

BEFFESNS (2 5HPIAU T, NS, B D 2em, MC D A)

e B MBIEEEZBE2IRYT. BEEE, 114.3g, £E83m, 1§52m, FS32m. T
Bix, RPRHAEFOTCNLETH L, LRI, 2 EETKERILSAEA 2 8 0 % 45 O 7258504
Hbo BEIZFIL TV LENCIEREN D L, ERHZ, i OKERILEED 2 B 7
5 HERILL 72,6

SHESSRALRR @ W 010065 L 400R5 DB T EIIEHE 2 (IR L7z, BA (Rl 5 Ik
BOWDHENTZ L ) BIARD ANV XF A+ 0%, REIRIZE V. AV XF A R LD RRiWIREE
L, ZAHEFRNIL ) ZRIKO T VKRR A VDBIEESNL, $72, TUOHDOBOT T ZAEOH
IEARD &) ICRBIBO 7 7 A X T4 MR ON L, BEICIER SRS, Mz SEekh 1
bHOFMPIBEIN TV, KERD, ThE TOELFEMEICTIO 2% { GEcibik % JE L /-
EEZHLND,

XA o XA R 7 IR AV AF A RS, RREFREZRLTWA, DT,
T7ANTA PORRLIHN AT E FREO Y IVEA Y A VORITHEISEBE S NS, EBkoign
MRS 25N b, ZNEDRFTFERIE, BEMERZEE L -HLTWwE,

b2y o TR RIEFE 2 1R L7z TiO, 1327.6% & i fe <, DS TiO, # %4 < &4
BThorzZ LEMEVRVWEEZ 5ND, T.Fel336.3% T FeO, Fe,0; O HRIEZ N 2162.8
%, 37.2% CTd b, Ti0,~FeOn ® 2 TLARIZHAMICIEA T 2 &, Ti0, 337% L% 5, 4D
FeO-TiOn ® 2 TLRADIKFER TR A &, TIVKRAE RV E AV A F A DA EH T 2R EEIC &
%o BHMSEAM, XA E BIZT7 74V TA POFIEEHLLTHY), WIAETFDO T 74Y T
A b Z50%FEE L AE L TEENo 1 OFa EFERIZ, 774XV T4 b & LTHFAET % FeO 77 % fif
1E$ % FeO-TiO, 2 & LT TiO, i #ME T2 L BB L Z240% ThH %, REHWIZIE, #ME L
TOIVRAERUREH L, ROTHESFEF CRERT LAREE2AS Y VERRERVE, SV AF
AN L EZ SN D, EERS (Si0,+ AlO; + CaO + MgO + Na,0 + K,0) 1324.5% ¢, &+
TS D Si0; 1£15.9% T %6

RERHE, K1 ~3127ay b LA R ERERD» SR OBBELEEZ ON L,

DLEDOFERD G REWNHIT§ 2 &, RERHIE TiO, OMbek & MAEFEE & 3 2 HEHEE & HIFr©
&5,
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BEMBESN6 (2 58It +, Rk, AfE & MC: #5)

e B SMREEEZBHE3IORT, RERIES0.7g, 3miE~ 8 miFALE O BRI O H
o 7RREET, RTINS RAJQRPLEHBIE SN L, GIIRBBRTH S, HEIHi> TV 0
THHAZXDLDERKE SO AMSFEBIE L7,

PHAEEARAR ¢ W O 10065 & 400K DBEMEE G HII G E 3 1R L 72 KRATD DRLIREE & B
BIgE L7 BHE3ICKE RREOMME R T, b &) BRIRO A V24 MZELITHS
VD, ZOBDOH T AEHIZReR iAW TT7ANYIA FPBIEEEINL, —T7, /NEWE) Dk
WREOHMMEIE, BEIICHONDLLHIZ, MNbLLIBRANVAFA MNE, ZHEPENLEO TV
RACEANPBIGEEND, 72, TTAEOHIZT 74V T4 PRHLTW A,

X#mr o XEEIHREREZR 71089 AV A F A PDSRGERITEE LR L TV, DWVTR
RIBNTIVRAE AN ORFHFRE FREDO 7 7 A Y 74 S ORITHEISBIEE SN L, TN O R
FIFPMEBEBIEE L L~ L T b,

LR ORI E 2 IR L7zs TiO, 1328.0% & @&Vl T, ER TiO, 2 £ &t
WkTho7zZ L iEMENEVEEZSNS, T.Felddl.1% THhb, FeO, Fe,0; DILFIE, £
NZN86.9%, 13.1%TdH 5, Ti0~FeOn D 2 JLAICHHMIZIRE T 2 L, Ti0, 1341% &L % 5,
PR, XMEHTEBIZ7 74V T4 FOFERIHLPTHY), HITAEHDT 74X T4 b
#50% L L RGE L TERNo 1 DAL ARRIZT 74 Y I 4 D& LTHAET S FeO 2 HIET 5
FeO-TiO, % & LT TiO, A HHE T 5 L BB L Z48% TH b, M4 D FeOn-Ti0, D 2 JLADIK
BHTRLE, TVKRAERNEAN X FA MO 2 BRI H 5, #EEERST (Si0; + ALO;
+ Ca0 +MgO + Na,0 + K;0) &, 30.0% T, EEHHTH 5 Si0, 1320% TH %,

RERHT, K1 ~3127 0y b LA A ERRD» SERDEBELEZEZ ON L,

DLEDFERD SRAWNTHETT 2 &, RERHIE TiO, Ofbek % MFEFUE & 3 2 BEHEE & HII©
&5,

BFFESN.7 (2 5HSIFERD T, G, AR e, MC )

A4S . SNEEBEELZBEHE2IIRT, BERIF69.4g, £&54m, MFE47m, EX18m, T
DBRIFICRBETH Do THIE, IRMB—EEVIAR, KAOKIAD O 5N, LN, %15
BOTPHELTVE, ZOTIE, MEEICRCRONLBEOOBEMLUIEO P REEE R > T
Wb, BIRIFCOIMMER, RRPHFRICEDLNLDE FFH LWL TIOOFE#Z: EOWREMES & 2
S, BT CTHETT 2 LENFD L

PHASEALAR - BT 10065 L4005 OB T EIIFE 2 IR L7z, I 7 aflike L TiE, %
A% 7RO BRI IR L, SAESHNIHHEO Y VERAE A Vv BlE SN L, £
72, HITRAEDOHIHIRD 7 74X T4 FEIE SN, ZOMOBEWHIZIROSNT, ZO2HH»5
7% B WA CH B MICIISESOMM el RoNns, SNETEFELL, TiO, 2% <&
Y15 5 A DA R o ¥ (WIS
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XA 0 XA RRR S ITRT, WVRAERLE T 7 A YT A FOBEOETHIRS
n, MIZIZEEHKOTINEIHAROND 2T TH L, XHEHT2 S QEWHIT T VAR E R L &
T7AXYTAMD2MTHD I EARSN, BMBEHILE T /R TH 5,

LR AL ARG R R 2 1R L7z TiO, (£15. 1% & &R Tlaik {%v2%, Tio,
GHEEZOLDOLE L TIEEV, FEED, Ti0, 2 UM Th o722 LIIMENEZWVEER DS
N2, T.Felxd0.6% T, FeO, Fe,0; DILHIL, TN 2N91.5%, 8.5%TH 5, Ti0,-FeOn D
2 TCAICHMICHRE T 5 & Ti0, 1322% £ 2%, 4 @ FeOn-TiO; D 2 TLADIRERX TR 5 & v
WARAE AN ETAY A MHEET 2 HEEIERCH 5, MR, XMEHrE 12, YVRAE R
ET7AYTA PLPBIHLTEST, FeO Blimid, 77 AHICEBFL TWADTIEBWrEE
ZBNDo S (S0, + AlOs + CaO + MgO + Nay0 + Ky0) 1%, 31.5% & BRI TIIR b mEv,

REFHE, B1~31270y b LIAHNE S EBRD S BSROBSELER DL I ENTE D,

DLEDOFRD SRERIHWTT 5 &, KEFRHIE TiO, Dbk 2 M FUR & 3 2 S & OFIk©
&b,

BEMESNo.8 (3 THgRIFEL T, NS, BRE 55, MC : )

B SMEREBEREBE 3 IRT, RERIE, 54.8g, E&52m, §F4lm, FS31m. &
2Ty T L7aKRALERAS A 2 5tk L2 G RO BRI TH 5o BRIMEIZKS, —D—D2 Dk
DBERS L7z X9 IRECTHIME L T2, RfER ST 7Y 7 LT

BEMMERALIG @ W O 10065 L 400fE DB EEIXFE 3 IR Lz A VAT A MHE B
NBEG, =% A PPEENICE CBIEINT SR VS0, BREREIIEFIAYETH S,
HH3OMMIE, fAVAFA P LBREINDEGTH D, M AMPTFRRIR, &2V Idmhets
DIERD AN X F A NPT E L TRE SN D, 72, WEIZT LIROER BIRKEL 2
Fox 4l UMk EbLN LML BE SN, 100505 EE FICiX, YVRAE RIS EIE
ENb, 00D EETRARBZ O FER L AR 2L CBIESINL,, BE3IDEFERR,
F=HA ML CHEINLHST, RRAFRL WO EER L AESLH O mRo&ES D
RoNb, ZNEOMMED S EARERHI T ICERITE T, BRI 2REZDE Fiko 72AHE
AR O RBBEOE L Bbh s,

Xm0 XHEEPTHRERIIE 8 1IT/R T AV XA PSHREEEEL/RL, Ya—F7 Ly b A
FeTTAXTA MARROROND, 7= A, A%, @EKEOITHIHENA TS, ¥ a—
K7Wy A4 M, MRS L CEgshcuiv, S oRITHOBN G L, FHiMsEE
LT —H L T b, SR aEomitiE, BZ5 CERORYEEIZE b0 L Ebs,

LR 0 ARG R IEE 2 1R Lzs Ti02 1329.5% & e 12 <, FERA TiO, 24 &t
Wk TH - 722 LITHE V2V, Ti0-FeOn @ 2 JLRICHAZHE T 5 &, TiO, 1345% & % 5,
X 4 @ FeOn-TiO; ® 2 JTLADIREER TR Z & 4V A F A b & IR A E RIS H S 2 HLA FE I
2d 5o REFHIPAMSREIZ CiR_72 X 912, BBUEH ORE B ERCf 4 O B 2 1]
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VDD 5o ST (Si0, + ALO; + CaO + MgO + Na,0 + K»0)1328.5% T, FEHKSTH 5 Si0, 1&
18.1% CTd b, T.Feld28.7% T FeO, Fe,0; D IHIZZNEN34.2%, 65.8% THb, ZD
FeO, Fe,0; L3EIL, MOBEHR L FHIL TBY, ZOH»5 ARERNL, BILED R < EtEHh
ThbILERBLTVA,

RERNE, W1 ~31278y b LR ERER SR OBEEEEEZ SN D,

DLEDOKRD SREMIHWTT 5 &, KEFHIE TiO, Dbk 2 MR & 3 2 B & HIk©
&b,

BEESN. 9 (35 REIFHR L 1, RUIREE, A &, MC: )

e Bl AMBIEEIEEE 2 IR T . BE52m, TEdlm, JFE31m, &Iy I LK
LERIEA 2 At e LD EIROER CTh %o WIS, —D—DORF0%BEks L7z X ) 2k
BCHIRILL TWwa, lRfhEr o4 7)) v 7L,

BEOMERALIL @ W 010065 L 400fE DB B EIZEE 2 1R L7z, DN S 2 HWEIED S < Blgk
ENDERTH D, BREEIZH L VIREOH CAIVERRA )V A+ A P ABEE SN, SHRFROM
I, Bz AV AT A PABIEE SN D, NS R ITIROE M SEERD, BRI — 125 L <
B END, SMBBE LT > ARGHOBEIZA NV X FA P ET T AEDRDELE S LY
MR IIEZE I N TV v, XEEFTTIE, YV ERAE RV 7% EOMO S RE 2SI I FERL S LT
HDEZRLBIERTH LY, BROEERELI DS HMBEBIZHE B ORIRE 2DV T O AFEH
L7z, MORIREIC I NSEWDS, FHE L EEZOND, {LF5H T, TiOy/Fe 120.43
THODANVAFA F(TiO/Fe =1.43) X ) &, TiOy/Fe 2/NE W7 )UK A ¥ 4 )V (Ti0,/TFe =
0.72)BFFET B Z L ldHEZ N5,

XA o XA R 9 ITRT . AV AF A FAREEZRL, 774754 b bk
WIEHTREAR L TWb, TVRAE AL S PREOEIHMELRLTEY, FHUirsaEmeko
MR b RO b5, X & MREZEORZIT LD E B TH 5,

bR o AT RIEE 2 1R Lz TiO; &, 17.8% L ERFTIX 2 FHOEK S TH 575,
TiO; &AL LTS, BED TIO 24K &6WHTH o2 L EHEVLZVWEEZ I 5N,
T. Fe 1340.9% T FeO, Fe;0; I3 FNZN85.4%, 14.6%TdH 5o Ti0~FeOn ® 2 ToRIZHALIZ
WHT 5L, Ti0y1326% L7225, M4 D FeOn-TiO; D 2 TLRDIRERK TR L, 7R ZE A
Ve A F A A, ST AHBERICH B, ORI, XA E —FH L TWwb Y, BAMEEE
BLIFES L2V, ZOBRMIT RIZHER L ICER» D% <, BEMERIEE & B airiciE, B4
DERFHLZZZEI2L2bDEEbN b, @EEFEI) (S0, + AlOs + Ca0 + MgO + Naz0 + K,0) 1&
27.7% T, Si0,1318.1%Td %,

ARERHE, K1 ~3127ay b LA R ERER» SR OBBELEEZI ONL,

DLEDFERD G REWIHI§ 2 &, RERHIE TiO, OMbek 2 MR & 3 2 HEHEE & HIl©
&5,
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BEMBESNI0 (3 58ekIFEph +, ik, SE & MC: #5)

e Bl HMBIBEEIEEE 2R T, MERIE57.5g, EE65m, ME49mm, EE29m. ki,
2t CRBIEIMEVARIRE L 2o TBY LbOFS7ZMMOL WETH L, FEblE, FIROK
GrERIB LIRSS ), RE{EELTW5E, MIHOBKHETIE, KREa5Erdb, - TH
121d, WEEOMAAAD L RO OND, HRHE, WETHVH > 7)) v I BRI ET 5 4
ZI vy,

BHASSRALRR @ W 010065 £ 4005 DB G EIZEE 2 1R L7z, ERLOKRER L DRILD
B2 Bbhbh, KDODKEDEZERTH S, RIBLZEMIRIZZED AV X F A
FSBIEEEN D, AR OEET, mideehtatino7zb 0 LS VIKE O 2 FEABIZE S
Nb, TNIYBRRRWIKOETFOZ, NS ATRKRO T VRAEA LS L  BIEEENL, 2
NS OHMBOMEHED TVWD AT AEOHRIZHEG L)1, HBOOT7 7 A YT A4 b2 LTwA,
B E IR SN, SESOBM AR b, PETHLPBEIN TS,

XAEHT . XEPHFERIIH 9IRS AV AFA L, 774X F4 b, JVKRAER LI NT
DR EHTREE 2R L, BEREERERE B L Twb, €BRHONHTHS b IHETE 5,

b5 0 MR RIZE 2 1R L7z TiO, 1326.6% & FikfE <, BUEDY TiO, % & tofb
BCTholeZ LIdMENRVWEEZBND, T.Fel332.4% T, FeO, Fe,0; DILHEIIZNZN
84.2%, 15.8% Td 5, TiO,—FeOn @ 2 THRAICHAIZIET 2 L, TiO, 1339% L 2%, M4 0
FeOn-TiO; D 2 JLADIKFEK TR L L, TIVRAE RN EAL NV AF A A, S 5 REEEC
5o WMFEME - X#EHEDIZT 74V TA4 VOFFEEIHLLTHY, TTIAEPFDOT7A4Y
T4 PETOBFEE LAE L TERNo 1 OB A L RIS, 774V T4 P& LTHHET S FeO 4 %
fiIES % FeO-TiO; A& LT, TiOy i & $25 & BB L T46% TH Lo IRREMAYIZIE, W)
ELTIIVARRERUAER L, KT TE CRERT LZRE25 7V RAER L E AL R
FANPEHB L2 EZ BN, EES (Si0;+ AlLO; + Ca0 + MgO + Na,0 + K20) 1£30. 8% T,
FEERSTTH B Si0; 1320.7% TH 5o

RERHT, K1 ~3127 0y b LA RAERGR» SO NICHESROEBELEZ ON D,

DLEDERD» SREWITHE§ 5 &, KRERHIE TiO, Db#k % M5 IEE & 9 % BEHEE & HIH <
&5,

3. ¥ & ®

(1) &  F APEEEHRLERNE, MBS, FWEE, RRECh2b 5§, BT,
X & $12, FeO-TiO; ROLWMETH L 2 — N7y A b, A VXFA b, TR
AEANZEPL DI EZRLTWA, $72, ALFADHHERIE T OER S &iRED TiO, #°
GINTBY, SOHIHEOUKEEZSTETAXIIBNWTH, ETOERBHROHEBETHLZ L
TR L7z SNEDOMERDPS, BRI TIiO, RO & WSSk & 5k & 9 2 BB TH 5 Lffm i1
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K2 BEOLFABT OHTRR

- E E (%)
E#iNo| T.Fe |M.Fe | FeO |Fe 03| SiO, | AlbOs | CaO | MgO | Na;0 | K0
Fey03 FeO
1 31.9 | 0.26 | 34.8 | 6.56 | 15.4 | 3.81 0.7 3.15 | 0.21 | 0.47 15.9 84.1
2 35 0.34 | 25.9 | 20.8 | 6.6 | 2.65 | 0.1 2.81 1 0.05 | 0.14 44.5 55.5
3 32.4 1 0.36 | 36.5 | 5.25 | 12.4 | 3.2 | 0.61 | 3.11 0.36 12.6 87.4
4 27.7 1 0.2 | 23.1 | 13.7 | 15.7 | 4.17 | 0.76 | 3.26 | 0.22 | 0.5 37.2 62.8
5 36.3 | 6.07 | 27.4 | 12.8 | 15.9 | 2.56 | 0.73 | 4.81 | 0.15 | 0.32 31.8 68.2
6 31.1 | 0.21 35 5.28 20 3.87 | 0.97 | 4.45 | 0.24 | 0.47 13.1 86.9
7 40.6 | 0.23 | 47.9 | 4.49 | 20.4 | 5.11 | 1.53 | 2.93 | 0.36 1.2 8.5 91.5
8 28.7 | 0.47 | 13.3 | 25.6 | 19.5 | 1.81 | 0.81 | 6.22 | 0.04 | 0.1 65.8 34.2
9 40.9 | 0.28 | 45.3 | 7.73 | 18.1 | 4.78 1.2 | 2.63 | 0.24 | 0.72 14.6 85.4
10 32.4 1 0.22 | 35.4 | 6.68 | 20.7 | 3.67 | 0.97 | 4.8 | 0.23 | 0.42 15.8 84.2
E#No| TiO, | MnO | P,Os | Co |C.W.| C Y Cu | TiO/T.Fe | MnO/TiO, | &EERZ%
1 33.6 | 0.98 |0.1120.026 | 0.22 | 0.06 | 0.11 | 0.006 1.05 0.029 23.7
2 36.7 | 0.76 | 0.151]0.029 | 1.98 | 0.22 | 0.14 | 0.007 1.05 0.021 12.4
3 35 0.96 |0.112 0.74 | 0.18 1.08 0.027 19.7
4 37 1.06 [0.061|0.027 | 1.62 | 0.02 | 0.13 | 0.006 1.34 0.029 24.6
5 27.6 | 0.77 10.129]0.027 | 0.86 | 0.05 | 0.12 | 0.005 0.76 0.028 24.5
6 28 0.85 | 0.12510.021 | 0.63 | 0.17 | 0.09 | 0.005 0.9 0.03 30.0
7 15.1 | 0.48 | 0.22210.012 | 0.57 | 0.02 | 0.072 | 0.003 0.37 0.032 31.5
8 29.5 | 1.19 [0.1610.024 | 1.73 | 0.13 | 0.093 | 0.005 1.03 0.04 28.5
9 17.8 | 0.52 {0.198 | 0.014 | 0.77 | 0.16 | 0.075 | 0.004 0.44 0.029 27.7
10 26.6 | 0.84 |0.141]0.021| 0.4 | 0.05 |0.097 | 0.005 0.82 0.032 30.8
%1 C.W.=1b&K, &S = Si0;+ AlOs+ CaO + MgO + Na,0 + K,0
X2 HEEVLLLAGHTELDo B EME > TS
R3O EE
sihapsBRgE (F0) shg (%) it % K R BEBIREEIRN
AT Ak Hematite a -Fe;0;3 et~ REE
~—=r<A Maghemite y -Fe 03 R~ RRE
~7AEA b Magnetite Fe;0, HEf, UM E 72234 AIR
A5 A b Waustite FeO IR, BRI F 23R
774X T4 b Fayalite 2FeO - Si0, VIR, RO RV
7 IVRAE RV Ulvospinel 2 FeO - TiO; H, DU~ IR,
ANVAFA b Ilmenite FeO - TiO; Hf, $HIR - BRIRO R Wik
Ya—=F7NyhAk Pseudobrookite FeO - 2 TiO, Fifa, $HRoOKE S
AW i Halloysite Al,05 - 2 Si0; - 2 H,0 XHMCFE T & % P HRRIEATH
N—TF Ak Hercynite FeO - ALLO; 7 AZ A MRIHE, ZFhRK,
TATFA b Akagenite 2 -FeOOH X CHETE 225 AH
7= A b Goethite a« -FeOOH H~#f, )y Z7RkayEv,
LE Rz uadA b Lepidocrocite y -FeOOH X M CHE T E 2 ARk A
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b5,

(2) BEHFOMRE

R4 1P AR TS O TR R

HEMTIE, DR oBEFRE L CB#sn b, LarL, kit (1)

VR L7z &9 ICRA L2 8RNE, SR, S, RIREIC220b O T8RS & HIlr S iz,
Rz, BRNo8 X, BICEFHOELEEZ LN,
L7255 T, BEORDSIXIFIIMEEE B L 28Il Ch o - b HE SN D,
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o {PBEN) i

A R MGG | ‘:“ &
- A = o LA
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+ Bh gk Blggis
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N 8.0 Bl
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