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(2) BEMBIHRE : Photo.2 @~®ICRT, T < Ml A @RLIRES & 2 & A & (Wustite :
FeQ), WIKEREIRAES 7 7Y T4 FAVRIET 5, 727 X2 A MRINRZ OJF OB 0L f1E
FEERIZR TR ZA B, DIVRRAE IV, NV F A R BETARMED &S 2 EEEEHEIIE NS, K
F & (Ti0,) WEBISEHDORIEE WA S, FlEhc SES 2 MMaHA Gk SEkTH %,

(3) ©wA—AWTmEhEE : Photo.2 ®O F B ECIRKS i OREEE 2 HIE U Tz, WEEEfEIE 494Hv T
HoTlco TAZA NOSCHIEEAE 450 ~ 500Hv OFIFHNTH D, T ARXA MIHEEEI NS, Fi
IR EOAEIRAS S OBEEEIL 64THY TH - oo 7 7V T A b ORI E 600 ~ 700Hv DHiPH N T,
T7Y IS4 McREEhB @,

(4) fE2HRHT © Table2 1279, 228k% (Total Fe) 48.96% lcxf L C. &E#k (Metallic
Fe) 0.17%. B&{t#s 1 8k (FeO) 57.65%. et 2 8k (Fe,05) 5.69% DEIATH - 7o EHEMD
(Si0, + ALO; + CaO + MgO + K,0 + Na,0) 32.65% T. T ® 5 BHIEM s (CaO + MgO)
1& 3.44% KD TH B, FTHBRFRIOMIHEIRDO —FELF 2 > (Ti0,) & 1.42%. /327 I (V)
M0.20% EAKMETH > 7ze —fb2)Va= L (ZrO,) & 0.47% & FmDEmZRT, &SI
X7 (MnO) & 0.36%. #il (Cu) <0.01% &IEKMETH > Tz,

Y 1 SRR Sk (AWM — 2) I EFEEE (AWML — 3) L L LT & . F % > (TiO,)
THROMMEEADEE TH D, TOT ehb, KbF X UEHRORANMEREEIROR Sz R
& LT D RSEIAEYI O RTRETED &,

AWM1 — 5 @ I GEER)

(1) WHRBIES 1 NEE TR Z BN Oy (130g) Th 2, RADEMEED T
FGOOTFYNEHONTE D —HFH IS FNEE T TS, FFRSBEHEABOR L (o)
TRIGHH O, PRI BEIDTRET S,

(2) <7 uf#k : Photo.3 OIT/RT . MEEAM OFRIGIE Tld, SBEHRICIFR ISl A EEkn
ZHEAET ZIRE T, T FoBHIHEE S N > Tz,

(3) BEMEFIHHAK : Photo.3 @®IRd, ODLHMERT DILKTH %, HHICIZHEAEOEZ AT
fEE 7 VR A 2VICINA T, HEgRRES 7V 2 F 4 & (Ilmenite : FeO-TiO,) . KBTI
iy 2 — R 7 )V—7 4 & (Pseudobrookite : Fe,0,°TiO,) M9 %, k% mindlsf Uz
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EUBIEEWMTH B 0, (272 UMK ORERL BB 5 B2 B2 Ui hS, OFERITIERKHE 7§
Photo.3 ®D X5V AR A FEJAKHERE NS, FFNIRED NG —E 2R U7/ E T &
%)

F12@ODRNEHF I BIBIE T, 3% 71 XV TEBUIMME R Uz, 13 ACREA
EFEZWT T4 b (Ferrite: a#%) HAHOMHBETH %,

(4) ©wh— AW g : Photo.3 @ DKAEE L ALK SO E ZHIE Uiz, MM
631Hv, 713Hv, 713Hv TH o7z VIVRAE IV E L TEORHEE DR (T00HV L) &85
D, HTFT7IVIF (ALOy) R EZEET HAREMENEZ BNS,

FBBYER (7254 FHAD) OBIEESRIE Uiz, MEEEIE 115Hy, 121Hv TH - 7. FHAk
MO TREENS XD OMEHOMHZ RS, BB ISRz, EHOME D2 L
Mh 2,

(5) EPMA i : Photo. @IC{B (Photo.3 W45 D4t 1% (COMP) Z&/R9, HARKS 2
FIC R > TV B RS aiE. FE X G x A2 & F 22 (T WKWK H %o HUD OB
D & Tl & 70.3%Ti0, — 16.5%Fe0 — 6.2%V,0; — 3.8%Mn0O — 1.8%Al,0, — 1.7%Zr0, —
1.2%MgO (73T 1) ThHoloe ST TGIcHEZMEEAT 20, F2 VY (Ti0,) D]
ENEL. Ya— R 7—HA b (Pseudobrookite : Fe,05:TiO,) ICHALIL72{b&EWE N2 %, HF
DB EEROE BOHHEIE 53.2%Ti0, — 32.3%Fe0 — 3.5% MnO — 11.5%MnO TH -7z (IH7m
2)o REDIFIEHRTLEREAELTHED, £IV2F A (Umenite : FeO-TiO,) 1ML 72
fba RS NG, KICEMOBOADERIHEIZ 53.8%Si0, — 10.6%A1,0; — 1.9%Ca0 —
3.7%K,0 — 15.9%Fe0 — 12.2%P,05 — 8.0%Mn0O — 1.1%Zr0, (53#ii3) ThH ol JEmmEHME
Tk (P) OIRHTERAZE L,

—J7 Photo.3 ®E 1 (Photo.3 M) DOKHE T (COMP) TH 2, RIAGLE ML
DERBIHHEIZ 60.2%Fe0 — 25.5%Ti0;, — 4.4%Mn0O — 4.1%AL,0; TH o7z Him 4)e TEE
Xt EZMEETAET 20, VAR ZAE )L (Ulvospinel : 2Fe0-Ti0,) I WEKDIEEYITH
> Tzo FITREDIRAS SO & B M EE 79.0%Fe0 — 3.8%Mn0O — 1.2%Zr0, — 1.1%Al,0; T %,
FEHEE T A2 A+ (Wustite : FeO) T, WEfic< 4> (MnO), P)vay (ZrO,) OEGH
EVAS D LTV 5, BRIKEFERES & O & &7 Hrild 63.6%Fe0 — 5.2%Mn0O — 1.2%MgO
— 30.4%Si0, TH -7z 77V T4 b+ (Fayalite : 2Fe0-Si0,) IC[FE ST NS, FHEHOREET
D E B i & 39.7%Si0, — 13.6%A1,0; — 9.6%Ca0 — 8.0%K,0 — 1.4%Na,0 — 24.2%Fe0 —

1.7%MnO — 2.2%Zr0, (T 7) Thoiz, IEMEHBIETH 5,

(6L HT : Table2 IS /R T, A (C) X 0.12% TH o Tz BIEFBOMMR (T = T4 HHFH)
MOTEEINDEXOETEDTH BN SO EZZ T TS, F7cHZR (Si) 5.09%, F % > (Ti)
3.22%., NF T L (V) 0.189% & mfEfmn# L, TNEFHZ KM LUIETH 5,

Y RS IS IER IS N R B 2 AT 2 IRETH > 7o BIRERIE H D152
NTIEEL, e LTHEINEHEESINS, ZmBlldEE SR P cECS Y a—FR7)—7%
A b AV F A FDRETBEFTE. T RAZA MERDER DR EDEIEL Tz, THUTEER
FFOIFNIRERLHFEHADIEEDENKED LD EHETE S,
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AWMI1 — 6 : SEBLREY)

(1) WHREIEE © RR/NE THRERIROSIRIEY (60g) Thb., KEiEANFEEOF L
YIcEbND, KEICIE—IBRFKEAEOENIE T 2D EREDH O . FIRSERIEOR L (X))
TRIEDH B, FLF o BBESE ET D EV.

(2) <7 uffif : Photo.d OIT/RT, REICEH TRBEDFELTVWEH, HENEEEOD
BOETEHOBEYNTH %, BRI 3% 71 ZIVTHEL TV 5, (FIFEHEELEFTHEE C >
0.77%) DHFITH - 7z,

(3) UHMSHERE : Photo.4 @ANT/RT . @IFNEEETRD DILKTH 2, WEROH T EHEHICHK
WIS 2 — R 7b—0 4 FDT %, @i R T4 U2 kBT ORI CTH %,

ORI BEE DR TH %, Uiz X S IcHBEENRDE A Z A & (Cementite : Fe;C) HHT
S 2N TH > 7o FIBHHDZ/S—F 4 b (Pealrite) MARTERBRIRE A > &A1 MME
LTHO., BPIFN TR S NZATREEDE Z 55,

(4) ©wh—AWiHhERE  Photo.4d @DREEKE GRILHTHIFD O ZHIE LTz, MEEHIE
182Hv. 195Hv TH o7z, RMIA DD RTERERIRE XV 24 MEL TW AT, R EOEZ
R, HRRICHA S TeIRE VR B,

(5) EPMA ifi#s : Photo.4 @I EED K S E 5 (COMP) 727", M7= ke th RS i
F. FEX G2 H B L F 22 (TD ICTEVRIEDH D, ERIHTEIZ 59.2%Ti0, — 18.2%Fe0
— 8.9%V,0, — 4.5%AL,0, — 1.8%Mg0 — 7.5%Si0, ( 43 #7 s 8). 35.6%Ti0, — 18.3%Fe0 —
8.4%V,05 — 6.4%A1,0; — 1.6%MgO — 12.4%Si0, (/3#759) Tholz. HED (Si0,) 1&JH
DH T NI DRI 2T e ATREED V. fC b T F S E L cRZWMEETA L T0EH, &
12— R7)V—7HA b+ (Pseudobrookite : Fe,0,TiO,) ICHMILIzbEME VA B, FI-EHE D
D87 F & 51.6%Si0, — 13.3%AL,0; — 4.6%Ca0 — 3.7%K,0 — 1.2%Mg0 — 16.8%Fe0 —
1.5%MnO (0#15 10) Tholz. IEMEHMEIETH 5,

&9 1 ¥ Photo.4 ®ICBEIIBOKHE T (COMP) Z/”9, KRR AEBIERHE X B
ZHBEmE (S IO D %, ERIHEIE 59.7%Fe — 2.0%V — 1.3%Ni — 36.7%S (53
Wit 2) Th-olzo fiflbsk (FeS) ICHES NS, Fizhifb#koEE. Fitk X iz A% &% (P)
DRIEND %, ERDHHEZ 86.4%Fe — 11.2%P (IHim 3) THo7e AT XA b (Steadite:Fe
— Fe,C — Fe,P) IIAEET N5,

(6) {LZHRKIHT « Table2 IS/RT s k% (O & 1.77% TH o Tz, BEFIOMMRICHE -7
FRFMENZ B, HZE (SD & 1.27%, F2> (Ti) 0.092%. /NF T T (V) 0.005% TH->
Too TAUINBEES D ZKMUIZETH S, ik (P) 1X0.032%, fifizg (S) HY0.050% TH %,
EPMA FHE T (P). gt (S) DRIIMDHEREINIA, TR EFHIFHEWHETH - 7z,

UEYNIAEEOMD S, kAR L O oNEHl e eI NG, £LEHDX
WEIREHTH O, S DFEANMEZ BRI NS A LI TH 5,

AWML — 7 @ SRBLREY)
(1) WIREE © O/ NE TR OBIRIEY) (66g) TH B, &iHCd—iiEikz 2
T2 OEEDHER TE D, T LRRICHRETBOBKF EYHE L TERREZ S D, Fk®
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JBHAMEOR L () TRIGEHD. L E- BT ZET,

(2) =7 affl# : Photo.5 DIC/RT, REICHEDMENASNZHN, NHICHKNE L EO DR
WEBIKESIMEET B, BB 3% A ZIVTIERLIZE T A, 7251 FHkD S T
flk (C<0.77%) MR TE Tz,

(3) PAMBIHRE © Photo.5 @ANI/RT s @DEEIIIMEHDILATH S, BIRBEaE ML
WEIIVRRAE IV ENIVYF A e ERERD & T 2EEATH S, S HICHERDRKESY A 21
b BIKEAIRESS T 7V T4 DORIET 5, (KF 2 VRO SR VWA S,

QOBHMIIZ BB T, FEACRERETERVT 254 FEMHOMMERT 5, O H
MRS D OIEKTH %, BHIIHBDT 254 M T DEREAIRO/ S—F 1 FHWiHT %,

(4) € h— AW © Photo.5 ODEEOREEZHIE Uiz, WIS a2 M TS S O il
702Hv, 755Hv TH -7 VILHRAERILE LTIERPED T, A F7IVIF (ALO, 7 E7%[H
BLTOVSAREMDE Z 5N 5, o HEBERAS SO 565HV Th -7z, RIC T <
MR AAG A DN ZEBAE S 2 Te D D2/ g M, FHES G T A XA b EHEES NS,

% 7z Photo5 Q@ D@ @k O EHIE & M L 7ze 7 5 4 Nk & OB E A 1& 97Hv,
109Hv, 73—5 1 MHEEE OMEEIE 102HY TH -7z, I FIFHMIC RG>l VR %,

(6) {LZEHIEK S HT © Table2 ISR T, ik (C) & 0.31% TH -7z, BEEIBOMM L LT 2
EDOITMCEDTH LM ARREME N B, HEZR(SDIE 1.29%. F % >/ (T1)0.589%. 73 F T L (V)
0.035% TdH>Tzo THUINBETEL D Z KM UTAETH S, F7hE(P) I 0.018% LA T i (S)
M 0.050% TH - 7z

WEM G EEOHER N 5, BHEHE L TOL oNBILE HIrE NG, FHBLREY
(AWM1 — 6) Lg% ERETHRIIMLS . EPINTHEO X T ZERE NS HIBITHE U 78k
MWz B,

3—2. 25 tEY

AWM2 — 1 : ffikE

(1) WIRESE  BEBAE 2 THED RO TS RE(L UIFEER (750g) TH %, REITIEH
DINCHAEEOBIF D R4 EANET %o IFRERG I3 T, B Ulo e Ay LA m(ikic
Ko TEUT/NERRI 2RI L T 5,

(2) PEMBEHHSE © Photo.5s @~®IC/RT . BEEEIIIFRENHI O RO T AHMETH %, WHIC
FeEek (AR 288, 3% FAXIVTEELIE A, BEAERZEZZTERENV T I4
M HUHDOHRETH > 72,

(3) AL*ZHHRIHT @ Table2 ISRd . hEEE (Igloss) & 1.56% LKA TH > Tc, TRV E
2 CHERMREIEKDIZ & A EDTREBLLTZIRRE L WA D00 #57) (Fe05) 1 3.31% & THEDT
HBN, BIL7 V=L (ALO,) A 1893% LEbEmZ L L THL., MAMECERICHL &
EABN%,

(4) MiKEE: 1,410°CTH - 7z, JABE (AWML — 1) E[EkE, HROBEIFDIFEE L L Tidh
DMK EICENTZ IR TH - Tz
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AWM?2 — 2 : ibgk

(1) WIRBIEE : 2 BIFEUD SHIE N TH %, WER I IENmEARDOEIRE L 2D S
FEREFE DARU RIS, — R RHE A7 E RS RO SIS T R RS NS, T
PRS- RHEA - ARG R EOWKIBIRIES %,

(2) =27 affi# : Photo.6 DIC/RT, EERIIEL. BFEORIEIRGIE TH 5. BRI 1&
0.1 ~03mmFEDFEDEZED, X/ 1 SHELORISEE (AWM2 — 1) &igd 5 &, »
RAAE TR OB EN,

(3) BB © Photo.6 @BIC/RT, WK 7 OILKTH B, RUNIHSIILE 72135 F 2 >
PRILTH %o N OMMHN 72 EHIR I EEIIAREREE DO MTREMEN e & D ICRISIAL N O 75 14 4
FEPIL L HEE S N D,

(4) E2EHR 4T« Table2 1279, 287 (Total Fe) & 62.64% L WETH > 7z Bk
(Metallic Fe) 1% 0.05%. BE{LEE 18k (FeO) 24.64%. BE(LEE 2 8k (Fe,05) 62.11% OEGTH -
2o EVERSY (SiO, + ALO; + CaO + MgO + K,0 + Na,0) 7.45% L{%<. TS bR
(Ca0 + MgO) 1 0.38% LK TH o7z T W LF %> (TiO,) & 3.60%, /NFT 7L (V)
A 0.26%, b )Va=" L (Zr0,) 1 0.09% &EREDTH %, EHICHEIL~>H > (MnO)
(& 0.65%. #il (Cu) <0.01% TH->Tz,

MO F 2> (Ti0,) FHHFIE 3.60% &0REDH -7z, -MOBEEMETROEAEE 1
SHFELOFRI S (AWM2 — 1) LU TV, I ZIFREREZEEE 2088 V2 5,

AWM?2 — 3 : JiHiee

(1) WHREIES © fCIREEDMEEERE OFHEY (640g) DT CTh %, EiHIIEDMEIRE)
W, W IE T NOSILDEBIET 2 ML ETH S, FEICIZEET 10mm #iED < /IMED
KRIEIENHIE L., & 51T INEDOBERI I T %,

(2) PEMBTHRE © Photo.6 @~®IC/RT, WBOEZMIERERIETILRAERILENILT F A B
BRI LA EEATH S, & <Rl T ERBHRLIRAS A 2 A b RIKEFEIREE S 7 7 v
T4 MRS %, KFZ 2 (Ti0,) WEEIBITEORREE WA S,

(3) EwA— AW : Photo.6 ® DA A2 A FEAS b OIS 2 0E U Tz, Rl E &
689Hv, 798Hv Th-o7ze BHWEVIVAAE IV E LTEED T, DILRAE RV ENVT T A
k72 IR & 9B BRI L HEIE N B,

(4) {E2HRHT © Table2 1279, 28k% (Total Fe) 45.29% lcxf L C. &E#k (Metallic
Fe) 0.13%. E&{L# 1 8k (FeO) 52.32%. MELES 2 8% (Fe,05) 6.42% DEIAGTH - Tzo KD
(Si0, + ALO, + CaO + MgO + K,0 + Na,0) 32.07% T. T® 5 BHHEML (CaO + Mg0)
& 3.11% LIXDTH %, FIZHBEROWELGEIRO gt F 2 > (Ti0,) & 5.49%./3F 27 I (V)
A 0.15%, Bt )Va= L (Zr0,) ¥ 0.53% TH -7z, Y@t ik s UTidddiEm %
LT, THICHE~Y Y Mn0) & 1.17% L EETH 57z, #il (Cw) 1< 0.01% LAXfETH 5.

WP 1 SRR (AWML — 4) LT 2L, F22 (Ti0) SHEFRED T, Bl
BICROMA S BRI (AWML — 3) & X<~ %, MRASEIEHE T2, FR2UEH
R 5% Witk O FR & Ui O KSR O ATREMED &,
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AWM2 — 4 : AN (F80)

(1) WHRES : ReBBIROSKELRIEY (190g) TH B, MIMOARBIEIC KB MMAEL L,
KT T INEDRBIRDER BT %, IR AN BB Y EbN S, JEE
ICHBRENDH O, FRSEEABOR L ) TRbze b, & X - eEikifiz SO nTaetkn
AR

(2) <7 uffl#ik: Photo.7 OITRT, MHEMOMAUIE T X L O DROVBEBHKIEMDHEET 2,
FEHEZOBIBIET, 3% F A ZOVEERT, WIS TR R I N, £k FD
W iR AR T D %,

(3) BEMBEHREL : Photo.7 @@NIRd, @I3Q HHOBEHEEROILKTH B, /S—F A b H
Huc HEaERRO 7 = 5 A ST 2 HiIEHTHIRE CdH - 72,

LR (BEAF) ITI3#EELIES L TVS, B apkE~ 7 224 M Atkok
FEEmT AR A FHEE L TRIET %, TR LT, @O FUIDNEETS T OIKRTH %, KA
BEZAEARETIVRRE IV, RISV A bARIET 2, CBolE@iR N TELK
WSO SHE VWA S, | SIFHTFENE (E2D (AWML — 5) LEBE FFNIRE - FRPRK
DRI IRRE T U T REMEDE 2 BN B,

(4) ©wh— AWMl : Photo.7 @ D& CRLKAS &) OB ZHIE Uiz, R
490Hv. 514Hv TH o7z, KNI ZEIRIET 2 e iSO TRODHE O Z R d M, £
HER I A2 A M EHEEE NS,

F BB OPEL I Lz $HRT =54 MW T 2 EFTOREFEEIE 167Hy, HEHhod /S
— 74 bOMEEIX 179HY TH o7z ZNENHMRKICHE STl TH %,

(5) EPMA % : Photo.7 @ICRHIRDIEBIBNEMI O KT E 5 (COMP) 7Z/R"9 . Rtk X fjf5
THBEHGOTIEF 2 (TD, HZE S, 72U L (AD IKRIEHH S, —HIGaEiciz s
22 (T ORIGIEH S NIZV, ERERDHHEZ 25.2%Si10, — 7.8%A1,0; — 7.0%Ca0 — 1.7%MgO
— 1.5%K,0 — 31.0%TiO, — 17.1%Fe0 — 6.6%Mn0O — 2.7%Zr0, — 1.1%V,0, ( 73 #1 s 11).
51.8%Si0, — 14.7%Al1,0; — 9.6%Ca0 — 6.2%K,0 — 9.1%Fe0 — 4.4%MnO (/i 12) TH -7z,
DI OBHEERIEF 2 (TiIO,) ZEWEIETIRL T EAHLNEE ST,

Photo.7 I EEED KSE T (COMP) %79 (Photo.7 @DHLK) . FIERLIKAS S D E & 57
Hifild 86.2%Fe0 TdH -7z (M 13)e T AZA b (Wustite : FeO) & H#EMIE N5, IKIEEES
fmld 59.7%Fe0 — 4.4%V,0; — 2.8%Ti0, — 2.6%AL,0; TH o7z (DHTf 14), SEIELICHEE
WERETAT 2D, XT3 ZA MOGEWHBROIEEY E WA Do K 2RI RIS SO E B HTiE
63.9%Fe0 — 2.1%Ca0 — 1.2%Mg0 — 30.7%Si0, TdH -7z (itisi 15)s 77V T A1 b (Fayalite:
2Fe0-Si0,) IC[EEE N5,

ETHICE 5 1 #HEF. Photo.7 ©IC/TEEEDKETE T4 (COMP) %Z/~9 (Photo.7 @DIEK). H
RS O E BTt X 37.8%FeO — 48.1%Ti0, — 4.9%MnO — 3.2%V,0, — 1.6%Mg0 (/347
#16), 38.0%Fe0 — 47.5%Ti0, — 5.5%Mn0O — 2.9%V,0; — 1.7%MgO (5 #isi 17). 37.2%FeO
— 33.5%Ti0, — 4.8%MnO — 3.0%V,0; — 1.9%MgO (55 18) THo e, TF X E Lzl
HBLTWBEH, £I)V2F A b (lmenite : FeO+TiO,) LI LI bEMEHERIE NS, FIAREE
HEOFEROEROMEIR 21.1%K,0 — 56.8%Si0, — 20.5%AL0, TH-> 7 (s 19). ALV 7
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L — A (Orthoclase : KAiSi;O5) EHEEETNS, WEHONRAIEY) X 72 I3RS LIRS N
b (EEA) OBEEEEZ 5N,

(6) {L2ZHHHT @ Table2 ISR d, iKE (C) X 0.41% TH -z BBEEROMM (AT
W~ EHTHED DO THEINE KO PDEDTH D, DHTHOEEAM I K DIREHOEI S &,
Sl DEHEIE NS, HZE (SD 0.58%.F %> (Ti) 0.140%./3F T L (V) 0.008% TH > 7z,
CHUIMEEE 2 KM LI ETH %,

LOEME LN X E E0OORWVEEL () Thotz, £z biblizk S, EiliE 1 BFH L
FNEE (B8 (AWML — 5) &Rk, Sl FCECZ Y a— R )—nhA1 b, AIVIF A MO
T 2EFTE . T AZA MEREDES AT E MNEE L Tz, USRI OIF NIRE RIS
WEDENWRKED ST LZRTEDEEZLND,

AWM2 — 5 D JANEE (80

(1) HHREIE OR8N (280g) ThH b, HEHEH D IXREIKEDTE & HEHIE N B H3,
R EARIGHE S FHEQOTF DT ET B, IS ENEETTHD ., RSB
L (39 TRIEDH O, NI BBHDSETEND. HEBIIEHNOKILIBIET 32 TH 5.

(2) <7 ofl#k : Photo.8 OIC/RT . MM OFREUIE TEEHRICE & X > @Bk <.
FER T S BB BAET %o

(3) SHMSHHARE © Photo.8 @AIT/RT, @IEMEOEILTEL, L WMGRESNBIET S
FTDIERTH %, 3% FARZIVTIEELIZET A, FEAEREZEZETTENT T4 MHHDOM
kDR E Nz,

OREROILKRTH % IWABEZAIELERIETIVRAE IV ENIV Y F A N R iR D &
THEBAEHEE I NG, T OICHBRDREESY A2 A1 b, RIKEARIRER T 7V 54 S DEER
BRIt %,

(4) ©wh— AW : Photo.8 @ DKL L ALK S O Z & Ule, BRI
784Hv, 788Hv ThH > 7Tzo PRMHEDETH O . VIVARAERIVENV Y F A e Ei5bmK T &
T % [EER L HEE TN D K Iz HERDRAS S ORI 500HY TH > 7z, VAL A MCHAEE NS,

(5) EPMA il : Photo.8 @ICVEEBD K S 715 (COMP) 727”9, AVEMN B EELHEATZRD
PRI EHERI T N B, BRI R X BG 2 HB L8k (Fe) WCHWKISN S B, EBIHTE
l& 92.1%Fe0 — 2.0%TiO, — 1.8%MnO TdH > 7z (/Hisi 21), BE#kHE (Magnetite : FeO-Fe,05)
T, MEF 2> (T)., XV HY (Mn) ZEVAET %, SHEERICAE CIisAHe it o m o
65.0%Fe0 — 20.7%Ti0, — 8.2%Al,0; — 1.9%Mn0O — 1.3V,0;, TH > = (Him 22)e 7IVIF
(ALOy) 72 EZ2 V@& Z LM, 7 IVR A E )L (Ulvospinel : 2Fe0 - TiO,) IIEWHKOIE B & WA B,
T SICHMI DI RS IR X AR T8k (Fe), HE (SD. BE (0) KKELH 5, TR
Mrftild 62.9%Fe0 — 4.8%Mn0O — 3.6%Mg0 — 31.8%Si0, (/3#7si23) THolze 77 ¥ T4 b
(Fayalite : 2Fe0+Si0,) ICIAEEN %, FIRHERT OE R IIHTEIE 42.4%Si0, — 14.0%A1,0; —
10.6%Ca0 — 2.8%K,0 — 1.4%Na,0 — 23.4%Fe0 — 1.6%Zr0, — 1.4%MnO (/#7155 24) TH - 1z,
JEMEEEREIRE TR D 8k (FeO) ZEVAT 5.

(6) MM - Table2 12”9, KE (C) & 0.08% L{EETH >z, SEIIBOMEE (7
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74 FHD) KRBTl WA B, £THZE (SD 4.61%.F %2 (T 2.73%. /32T L (V)
0.242% & SEMEANE L, THUIFETE KL IZETH %,

EYNE RS IER IS N BB S BEUE T 2B TH > 7o BAREK & & D155 M
TR, HELTHESINIED LHEEE NS,

AWM?2 — 6 : SILRIEY)

(1) WHIREZE . RETEBROSREY 919 TH B, NEOARBRIRIC X MMA HILD,
KHZ 2RI FEOOLBICEDNS, $E2KCERELNH O, FhREBEHFEIEORL ) T
Kbt H 21, FLE o EBekizE el Rt @,

(2) <7 vffiff : Photo.9 WIC/RT . WEEEHIZEBNE, HHGRESEHKTH 5. BB
3% FAZIVTIHELIZET A, 72T MM~ MR T Nz, BB & OB
TR HARREI E VA B

(3) PHMBTHRK : Photo.9 @@N/RT . @DIGEIRIE(TETE T, FERLIRES Y A XA b hVEEE
LTt s 2, RPICZEGTIET 2 & < HlRRAEEASSIE VR AV eV A R 2+
IR & T B ERAEHEI S NS, £T-@ODIGERIZEEESDOIERTH %,

(4) ©wh— AWk : Photo.9 @O F AR S O 2 Il Uz, M fE I 497Hy,
501Hv ThHolco TAZA MEHEEEINS,

% 7z Photo.9 @@ D@ OWIERIE L FEMi LTz @D T T4 b HAHH S O R A X
86Hv, HEILATHHERS ) ORFFEEIZ 96HY, 97Hv TH -7z, AKICHE T, HKICHA >l
A %o

(6) {LZHB ST : Table2 I/” T, K& (C) & 0.11% EAXMETH > 7z B8 D HHE
(724 FHEME~HTEFHETD KRGl WVWA S, XHER D 0.25%. F% > (Ti)
0.197%, NF Y7L (V) 0.014% THo o THUITEDBENMLUIAETH 5,

YR RPE & ORI ARRER (RS TH o7z, MEEETD LU A XA FEEKD
R TH O BERIFN O LLEIIGR TRITHFHAKOINMEAFT CAE LTz e D L HEIE NS,

AWM2 — 7 © SkEREY)

(1) WHREZE . RERMIROSELRIEY) (979 TH 3. BERDPKECOHFE LY TEDN S,
F 7o RMITIZ—EBEIKEDEENEE T 50, HEREEDND D FRSEHEAIKOR L ) TRIGE
H2D. FLFEoTREHEZ BT AREIED EW,

(2) <7 uffl#i : Photo.9 DIT/RS, REICHTHMNMIET B0, FL XD DIWEKTEARDEY)
Thoiz, BRI 3% 1 ZIVIEE T, HLEEIRRER O3k A 72 8 HATHERE ~ dh SRR A 85 2R
fik (C < 4.26%) MERE NIz,

(3) BB : Photo.9 ®®ICRT . GIEBEOHIROL 7754 ~ (Ledeburite) MEEHT %
diHE SRR B E . ©EHIRE X > 21 WS 2@ AT D DIEK THh %, £z
KBTS T B RASEOZHIEAERIE VR A X)L ENVYF A N B BRI & T 5 Bk &
HEEINS,

(4) € A— AW © Photo.9 ®©D<e@EkEs GattArlik~ Mt St ak s FAHRD) O
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JERRE LTz, RO/ S—F 1 MHFROREAIX 179Hv, 186Hv, #HIKt X > XA FHHiHd %
fEFTOM (G 251Hv, 444Hv, L7754 S OEEA 607Hv, 692Hv LHE TH o7z, %
NZNHRIC RG>l VR B,

F T A GRASG 2 M TEAS D) OBEEEIIIE & A U 7z, MEMHEIE 722Hy & HRNREE TH D |
TIVRAE IV ENV T F A N2 R &S B EAREHEE S NS,

(6) (L ZHHB BT © Table2 ISR g, k& (C) X 2.06% L HEETH 5Tz MR D JEWHIPH T
HATHET BRI NE T e b EHH (C> 2.1%) LRV AZWVA, ZHITEWEEE T
RDEL TV D, HE (SD) 020%. FZ > (T) 0.106%, /NF T L (V) 0.006% TH - Tz
CURTEERE KU T CH %, 18 (P) 120.015%, i (S) 13 0.027% LAKMET. A5
KHSE LT3,

UPBUIEEOMRD 5, Wz L O sndlle e D, RRVEATE
D, BERPEANEETRENZ NI LTl E VW2 %,

4. £

H 1D 7 ~ 8 R & #EE & N 2 BEKIF 2 Ficfh 5 MBI EEY 2 A LA R, o
EOHB M EE STz,

(1) JAEE (AWML — 1, AWM2 — 1) &, B#EBICHWbNz D LHEEE NS, MAEE
1,410°CTH > Tz HROBFIFOIFRER & U TR IEICENTRIRE VWA S,

(2> 1+ 2 SN BERIE N-bEk (AWML — 2, AWM2 — 2) &, fi% - B8 - M
FHEORME K ORI MEAT 2BIEGRE TEEZH, EFIC X BHROBSsTH Tz, £
IKF 2 (Ti0,) BARIZ 4% HH O, PERERIELHE T 208k HEESI NS, FEOHKD
PRI IR 3 3 O SR LGEEE T 7 & LB ARIR N Ot O BIELEEF T & FVL 5N TV B (Fig. 1)
G¥8)

WS (AWML — 3) L IZIFRASOF 2 EHELRTHO, EEERRFE T 208k
ffEENs, FRELY)vay (Zr0,)., IV /HY (MnO) DEERIEDTH S Md, FiROFREL
Wtk & B DR TH %, REEDEWERKM U2, FUKETEEMN K 0 % UTREE CHRIE
NIATREMENE Z BN D, o HEFORMIMETREORRIE (AWM2 — 3) R ERbERSEL &
FLAMUTVD, TODIREISIGEIOM L (HEP) CEENE DDA EEZ N5,

(3> BRUZ& S i H8E 1 545 (AWM2 — 3) 13, Bifkax Cichskd 37 %> (TiO,)
% 5% HitE BTk BUGE U 72 BE O ROBREIEM L HEE S N B, — /7585 1 (AWM2 — 3) & F
2 EHROBMEEANEE TH S, THSEREEIEOF 2 Uik (Ti0,) BHR 1% witkD
Wk Rl & Uz nfREtE DS m 0. MR OB B H 0 ek - BB 2z A TE, TD 2
REOWTRZRIH L TOIRNNEA S [Fig 1) HEM A THEORIZTIT> T\ el L2RT
LEZHNS,

FIFNEE (FED - SREYONEEEZ RS &, BIERTELEYa—RIV—hA4 b, A
WA MRS M E . T AR A MERDIRS AT & DEIET 5 & O 2 51 (AWM — 5,
AWM2 — 4) WERENTz, THFEESFT O NIREPFASUTIE S DENKEN 57 T L HEHS
TE5,
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<4 WU (F80) - SBEREYDS B, 2 5 (AWM — 5, AWM2 — 5) 137
BIEHEDEPICHAET ZIRETH > Tz INSRIRBFEREZOEDMATIIARL, #E UTHE
EnlzLHlrEns,

— I L o THERD R S NTEME, HHIEBRGE S A RDMENE D (AWML — 7, AWM2

—6) VERMEALED (AWML — 6. AWM2 — 7) & ¥, @i oRESHERICZIIEED
xH 5 [Fig2le THCBIL TR, Eab U7z X 5 R BIEE AN O E 3R TC 55 S DA — by i
LTS R EHERIE NS, F AR SN IS~ OB SN RN E N EZ 2 BN5,
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()

()

(2)

(3)

(4)

(5)

BHEAR - WEARAL TRCEAREE L& a8 [ 565 2 ] ) HaZHbkala 4L 1983
H5E HiWrim E. BEEKER (magnetite)

WEFRILIZ LD A 2 I)VHHICIE U, FeO-Fe,0; DERIHK 2+ > T2, 2 DA Ti
ZEDZLERATVS, () IV RAE X)L (Ulvespinel : 2Fe0-TiO,) & HifiETA
*2DL b, ZOREVEADHBHRD & D% F 2 VHEIE (Titanomagnetite) & X5
ARNEY - NIRERES PEadivn) fRE+E 1995

T2 VNI RERILE H 5D ZEIRITIRC D Do TelilisthzD< %, (&) F2 VEkiie
TRERILDETAARICIE, F X VKD 2 WIZIRERIROM 2 75 L. BN RICEEZL O
& F R VERIL LSRRI TATIC 7R B ATHIHIE LWEIRE 2 R 8 D END B,

T2 VRN EREL & B EAEAZ DD, ThICEEERED L, MIROEDEND
%o (g TOXDS%EFZVERILERERIL, KT IIWEERIE & DIETATRZ & F 2 28Kk
Titaniferous iron ore £\ ¥9,

et (1)

5% HSEm D, REOFH - AE3IVE (Spinel Group) DRCHEIC N
RO AR D —MlUE XY, 0, EXRFLTE D, X & 2 MDBIEA A >, Y& 31D
BEAA U THD, ZOMAEDETHAVADEHOEDNH S, (1)

HFITSERRIHL THERS SRR S H s K ORli%) 1968

7 A% A F& 450 ~ 500Hv, ¥ 7 %% A kiE 500 ~ 600Hv. 7 7Y Z A1 id 600 ~
700Hv OHEIPADIEREN TS, T2V )VRAE 3V OREEEEFRIPH DR IZ AWV, <7
FAA MCF R (T ZEET ZDT, 600HY LLETHNE T IVARAE RV EFEL T
Wa, THICTIVIF (AD b D, DIVRAER IV EN—F A 2R £ 5
AL 752 E I FAd %, TDTz8 T00HY Z A Z2ETiE. VILARAE RV
EN—2F A D OETERDO RN E A BN D,

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

(A4 )V = F 4+ (lmenite : FeO+TiO,). ¥ 2 — K 7 )V — 74 A bk (Pseudobrookite :
Fe,0;°Ti0,). /VF /L (Rutile : TiO,) DfFHIE FeO — TiO, 7o FHHRAERI D 5 @i b #:
EMEEE NS, )
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+

1800 T+ !
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g rutile;
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¢ 1700 = :
— - )
& P .
- 1650 T T y
i ] ;%.i if °.
og s : 0nog :_IE " '
1600 15, g te B E!pseudobrookiter
— .3 lilmeniteN. g 3! + '
e o B e g B rutile |
1550 | -~ wiistite 1 50 . fj ) e
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1 owiistite <1 T % K
Pt \ " lilmenite:: o :
1500 1 ylygispinel tilmenite;; E ' 1

FeO 10 20 30 40 50 60 70 80 90 TiO,
Crio, (HE %)
FeO-Ti0; 7L FHREBX

(6) PRI 2 - 05 3 EPEIARA RS &) HEIAEEAES 1998

(7) T L - Skl - KEIDEBOMRE) BIRIRAEEZAESR 1993

(8) #ARHRE [0Hrh b AT IRDEREFERAIC DV T T8 14 BIEE S - RIS
&= B R RESUEMOIEIZRS S5 6 it 2011

Fig. 1 13 ERCHiGEDX 8 26 &ic, SEH 1B -h0ek - |HGEO RS RZ A TIEX Uiz,
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AWM1-5

FANTE (k)

(O~ 7 afflfik  F - %)L etch
DOEL : VIVRAE IV EANIL Y
4 FOREVAEK - VI F Ak - W
7 7vo A4 b MNEES: T
A N,

hRE : 50gf

w7 o el

bz oD S5 5678 % (COMP) 35 & UVRRIE X i |

AWM1-5-1D

Element 1 2 3

Na,0 0052 - 0.580

MgO 1.165 0.761 0.673
Al,O4 1.815 0.354  10.605

Sio, 0.081 0049 53843

P,0s - 1626 12214

S 0.001 - 0.026

K,0 0014 0.021 3.658

Ca0 - - 1.928

Tio, 70379  53.186 -

V,0, 6.226 3515 0.100
Cr,04 0.264 0175 -

MnO 3769  11.456 7.988

FeO 16474 32327 15927
As,05 - 0055 -

Sr0 0.039 0.031 0.319

Zr0, 1.698 0.822 1.129

Cu0 0.059 0044 -

Total 102036 104422 108.990
AWM1-5-@

Element 4 5 6 7
Na,O - - - 1.416
MgO 0.351 0.169 1177 0.046
Al,O4 4.089 1.146 0.135 13.647
Sio, 0.284 3154 30416 39.692
P,0s 1693 - 0005 0647
S - 0003 - 0.348
K,0 - 0.049 0010 8043
Ca0 - 0.234 0757 9611
Tio, 25538 - - -
V,04 0.464 0.096 0051  0.004
Cry04 0.083 0.108 0.114 0023
MnO 4398 3.751 5154 1.697
FeO 60.227  79.037 63592 24.200
As,05 0.052 0028 - -
Sr0 - - 0125 0347
Zr0, 0.537 1.198 0030 2192
Cu0 0.051 0.047 0011 0080
Total 97.767  89.020 101577 101.993

Photo.3 AN (&#k) OFEMETHHRE - EPMA F88555 R

90



AWM1-6

Pk HREY)
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(DA F51E © /o AEBE. 5
(b#kki, MUNAIV2 A b
e, @Bk « LA
FiEEY

hRE : 50gf

QA U d L T e

AWM1-6-1D

Element 8 9 10 Element 2 3
Na,O 0.111 0.128 0617 O - 0.018
MgO 1.753 1614 1.197 P 0.028 11.177
Al,04 4.542 6.449 13315 S 36.654 0.292
Si0, 7.467 12.435 51562 V 2.034 -
P,0s 0.004 0.013 0.094 Mn 0.286 -

S 0.002 - 0.022 Fe 59.690 86.413
K0 0.616 1.050 3.663 Co 0.031 0.074
Ca0 0.601 0.770 4.646 Ni 1.324 -
Tio, 59.212 35.642 - Cu 0.111 -
V,0, 8.854 8.440 0.208 Zn - 0.038
Cry04 0.469 0.330 0.070 As 0.101 0.079
MnO 0.903 0.916 1534 Sn 0.014 -
FeO 18.155 18.320 16.779 Pb - -
As,05 0.141 - 0.022 Ag - 0.007
SrO 0.072 - 0.333 Ti 0.014 0.008
Zr0, 0.848 0.939 0.561 Ce 0.070 0.007
CuO 0.004 - - Ni - -
Total 103.754 87.046 94.623 Total 100.357 98.113

oty

oy

T TE - B IE R T (EWI0 KB 78 (COMP) B & OFFIE X Bl
Photo.4 FkBLFREY) O BEMEFHR - EPMA FH &SR
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P REY)

O~ 7 Tk 71 2L etch @& -
IWRAE IV ENLYF A+ DETE -
TAZA NBEPE 7 T A MEH
@< m ek« A LT R

hE : 50gf

AWM2-1 JFEE
(D~ORF S« NEEE A
T A, PEMOR (5.
B8 #E. e s
BB . A X )b etch
7 x4 hEH

Photo.5  SRBLRIEY) « JFREDBAMBIHIRE
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eIV F A ~DETE
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. TEHIBH R Bk <)
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AWM2-4

BFNTE (k)
(D~ 7 .

71 Z)L etch

@& B BRAHE, Wit
LR~ SEATRELAR. A
ST T UARA MET
W~ TR A - R
(b JE #5800 200gf. 1
i 50gf.

OFERRILA. TIVRA
Ex)b s AIVIFAH

1S5.0KY

AWM2-4-D

Element 1 12 13 14 15
Na,0 0.398 0912 0.116 - 0.071
MgO 1.679 0.757 0.126 0.636 1.184
Al,05 7.773 14.740 0.631 2.637  0.091
Sio, 25.160 51.754 0.579 0.052 30.747
P,05 0.062 0.024 - 0.018  0.057
S 0.036 0.039 0.014 0.003  0.002
K,0 1.458 6.186 0.015 - -
Ca0 6.983 9.569 - - 2.075
TiO, 31.023 - - 2.849 -
V,0, 1.073 - 0.070 4443 0016
Cr,0, 0.076 - - 0.358  0.030
MnO 6.577 4.358 0.412 0.708  0.833
FeO 17.124 9.144 86.242 59.746 63.861
As,05 - 0.077 0.033 - -
SrO 0.207 0.415 0.029 - 0.207
Zr0, 2.737 0.358 0.019 0.009  0.049
CuO 0.008 0.035 0.054 - -
Total 102.374 98.368 88.340 71.459 99.223
AWM2-4-3)

Element 16 17 18 19 20
Na,O - - 0.054 0.113  0.337
MgO 1.617 1.726 1.938 - 3.095
Al,05 0.213 0.223 0.091  20.525 7.872
Si0, 0.280 0.049 0.261 56.827 42415
P,05 0.004 0.042 - = 0.157
S - - 0.008 0.007 0.017
K0 0.152 0.052 0.046 21.098 0.674
Ca0 0.062 0.137 0.195 0.029 15.304
Tio, 48.095 47.505 33.461 - -
V,0, 3.225 2.933 2.964 0.011 0.098
Cr,0,4 0.201 0.111 0.044 - -
MnO 4.859 5.491 4.791 0.058 3.535
FeO 37.821 38.022 37.201 1.297 22.189
As,05 0.092 - - - -
SrO - - 0.035 0332  0.304
ZrO, 0.889 0.511 0.507 0.123 1.392
CuO 0.029 0.004 0.029 - 0.031
Total 97.539 96.806 81.625 100.420 97.420

BETIF R A iEY) - (e Rt 71

(COMP)

BI0

e X

Photo.7 friNyE (8K ) ORI - EPMA GRS R
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AWM2-5

FANTE (2K )
(D~ 7 sk
@F/INHE S L B Bk
Zé/f’}'ll/etch AL EEN-
(DEEER - T AZA b )Y
RAERIVENVYFA T
DIETAER

h#RE © 50gf

AWM2-5-(D
Element 21 22 23 24
Na,O - - - 1.412
MgO 0603 0627 3551 0.160
A0, 0.601 8210 - 14.006
sio, 0471 0193 31791 42441
P,0; 0036 0018 0047 0274
s - - - 0.058
K,0 - - 0047 2805
Ca0 - 0003 0818 10604
Tio, 2008 20696 - -
: V04 0218 1349 0055 0022
s R e B o ha : ¥ G Cr,04 - 0262 0070 -
— MnO 1766 1913 4818 1415
[F 80 15 115 (COMP) %5 & UFSE X il g o s e 2
25
Sr0 - 0055  0.165 0289
210, 0289 0442 0020 1553
Cu0 0069 - - -
Total 98137 98794 104284 98425

Photo.8 #FP7# ( &k ) DEAMYERIRAK - EPMA FHAS R
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s © 1R 50, DR e
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T TR T
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FRIREY)
(@~ 2 vk -+ 2 )L etch
(O BIRS © di LK
BhELHA. ©BEERES © @
DEATRH AR, (T - IV
ARV ENNVTFA D
[EEPAIEN
i - < Jm #)50 200gf, BESS:
50gf

Photo.9 SkBLRE) DEAMBTH KK
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(1) AFEHERE
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RPIEREL, BIMIERATRD 10 ADSEM LTz, FEONE BMEIEEE 1EVE MK TH 5,
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THtLT e D, HERFRUEOEIEFET 5 L EZ BN,
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HAIK 1 IFESOHOET, O 19.8mTH %, Hiximiablds L. HEHDIEES %, 7
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EENB, WKL 1 LTS5, )

EMORINIE, 1 -2 LLEE3N L

LEZ BN, S

SI07 (3% 50 X
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Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.

Reimer, P. J., Baillie, M. G. L., Bard, E., Bayliss, A., Beck, J. W., Blackwell, P. G., Bronk Ramsey, C.,
Buck, C. E., Burr, G. S., Edwards, R. L., Friedrich, M., Grootes, P. M., Guilderson, T. P., Hajdas, I,
Heaton, T. J., Hogg, A. G., Hughen, K. A,, Kaiser, K. F., Kromer, B., McCormac, F. G., Manning,
S. W, Reimer, R. W,, Richards, D. A., Southon, J. R, Talamo, S., Turney, C. S. M., van der Plicht,
J., & Weyhenmeyer, C. E. (2009). IntCal09 and Marine09 radiocarbon age calibration curves,
0-50,000 years cal BP. Radiocarbon, 51(4), 1111-1150.
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FZTIWI Jyglans mandshurica Maxim. var. sieboldiana  #FHNo. : 2
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OxCal v 1.5 Bronk Ramsey (2010), r5; Atmospheric data from Reimer et al (2009);
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OxCal w.1.5 Bronk Ramsey (2010); r-5; Atmospheric data from Reimer et al (2009);
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