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1. W&&D

EIGHEEINIE R BREAEIEEMICHET 5, ZEABKE) KHfHirhTnsdE
WP OB E R OREEFAE T, 2R OMSBIEEY R I N, HEEYHD SBEIEMRI
L3RR S Ui EHEEI N TS, BEGEINIC D W TIIXMEORR#HIZ /2 <. YEPTo
HFEDOEEEZRNTI2ENNS. SBFNRENEHS Nz,

2. HEHB
2—-1. fEEHM

Table 11Z/R9, HUEKESHEBEWE TR OAEZITO /2.

(1) HWIR#ZR

2-2. AEHEHE

EYOWIRBIRHATH 2, INSOFRED LITHHEEHRIULE 2 k-ET 5,

(2) =7 OHR%

ARIIWIR LN —RTEHE LUK TH D08, A5 TIIIEMEBIHIA B3RO W E 244G
Z, BEHOIES LIZNETHELZDDOZIET., YREIX, EMERECEIZIDBE
WHIFHIZD 2> T, MO IR, IR, KREIRBRECBENTE R EAND 5,

(3) SHMBEHE

IR T MRS ORAEZEMNE LT, HFEMEEZAWERZ2EBL -, B
EIIEEERM 2T 0 U, T AU —FFHERED#150, 240, #320, #600, #1000, KUY A1 Y E>
REIFD3u&1p TIEZES> THEL T3, RBSBHMORAE TIZESR (Btching) #&IZ5%F
17N FEB7IVI—VHK) RN,

(4) Evh—2AWrmEE

SREF DI E, SESOMMFAEZENE LT, By i—AWmEEES (Vickers Hardness Tester)
ERAWTHEIOREZT> 2. RBRIISERAEL AN DEAZ b S VTES R2E
HLUAH, ZTORICEUCRZEADHEEZD DT, TOWMEZKRLEFEZEEM/MEL TVWS, &
EHISEMSEA % 0FH L 7=,

(5) EPMA (Electron Probe Micro Analyzer)

L5 T 217 2 TR W E RO SL LR O U N O MR R & 2 B & 97 5,

SOFEMEIL, B2 THRbim GEMEREOA) CETFRZRF L. BETIR/HEXKEE
SHBICEBILL., EMRNBEREED, BICEERE & XRME S oMM TRERMEE
dA2E2—F—NEBLTT—Y @R EITD HETH 5,

(6) {LZEMRRST

IR O IITIR D FHETEBEL /-,



284 (TotalFe) . &@8k (Metallic Fe) . BRILE—8k (FeO) : BEH.

mE O . i O : BREEREE. BREERNRIGE,

TR bEEE Si0) . BEYIIVI = A (ALOs) . B LAV A (C0) . BRI
L MgO) . BV T L K0) . BiEFRUTLA (NaO) - Bk (Mn0) . LT
Z> (Ti0) . Bk oL (Cr0s) . AEEEBE P:0) » NFP A (V) . # (Cu)  : ICP (nductively
Coupled Plasma Emission Spectrometer) % : ZBE#EE 7 5 X FHIHH 0.

(7) WXKE ,

ERFEMOMRALEZ B ET 5, TAEL BRBESSEFOR ETRIVERZRE TR
REDREETERIND, Bt2E—4Iad—2EWVWD =AMORBRICTED. 1 44D 10T
OEETO0CE THE LRI ®, DBIMCICAEEEEZBE L. RBREVHER LICHES T
THIL LN 2REEZ T LTS,

(8) Aphikek

ApHBOBIREZHWET 2, _

AL kO, AEH. RE) Z#10000H > RAR—=)X—THEL CEEzmZEHL, +54
WERT B, RICAEEICH—HR O RELUEBLEZHERL 2%, EERE T EME CREE R
295, .

AEMEFEHEHE T, EEPTHHEHEICETHRE2RBH L. BRETI2REFROBRZ EE
METBHEDTH S,

(9) KRigkDHEIR

BEERM DR D FHETEREL 7=,

Koy, WS HFSN. BERE YA /0T OE Y ik

iz ) BEERANERIGE, RDHE P) . BEXROoE. BRE. hnoU—3t

3. WERE

SHOM-1 : 4FBE

(1) WIRESR BB e2 T, NESES BEH S AEELUFREETH D, NEHE
B IemPA FOARRED ST 5, FEIZHBRITEIR T, SRR T OBATHE & HEXh
%,

B HET. 292 REMLTWS, EE2FOB LoD HWZD, HEDE
WHKEIRICE > TWD, RBIRLPICIETHMAENRET 2. NS LEHD K
2. DRTORETOREN EHEZAALE LD TH S S,

(3) SAMEHER: : Potol D~OI R T, DIXEMEICEE Ll TH 5, LRI -
BEAETLTHY, EEZHSARD BN TN S, ZIUTEH U7 M7 & R85 L
EbO LRSI NS, AR HENAEENE . BBICRBENA SR,

QORHEERBIMNET H2HEETH 5, YRBALATKREY I HRAER) (Ulvdspinel :
FeOTIO)  HRIREATHIREER T 71 ¥ T b (Fayalite : 2Pe0Si02) ASEHDH T 2 BEEH I
5, WSk T RINTHIRE VWA D, E-MH7EEkIISEETH S,

OOIFEEB TS TH D, BFBEEZI T, MEEWOH S ZASEATNS, Eioh
RO THRIL. PR T ICRAET 2WEK T TH 5. ThLBEENR, AR - #s



HEATWD, =5 Ukt dnc 3B sk FAEUSEL T3,

(3) (LSHEBRAMT - Table2ic e, BT O T2 LI S 2 EEL 7205, REWE (g
loss) VXLI%EMEMETH > /e, BEENH < KEEHEKDIEEA ENRHML ZRETOMTTH
5, 845 (Feds) 644%EEDO T, MILMENBEEIN D, BB BILF &> (TI0) 133%& &l
T Bt ICRET 2BER T AR LA b0 SIS W,

U UBMET LI = 4 (ALOY) 1327.03% & JEIC B Tt AN IC BRI S HEE SN B, Eii
&GS BER (T A & 75 UML) (Ca0+Mg0) 1EL80% BT H o /=

(4) TR : 1550CTH > . FHHOREIFOFEEE LT, IEHIHAEOE MERTH
2. 727 UREROMSIFOFET. & 2 it M TELR X 105 KE. 15 38 h 4FEE P I 25
VERIT % T & THERIOREIE R LTS, MREBOLS M ORAMSENE, LD
BISHIE Tl % 0 FBEDARIE T, BRI DAL BN TEAMERE L 7ah o e TTREMASE X 5 B,

SHOM-2 : #iH e

(1) AWIRBIZR  FEABR=MAFEZETL2HRUBERFTHD, ETHIZEZTHSH, f{IHE
D—EAEEE T, F/NDOARERDIILNLEMAET 2. FWRENR DD BRRENIK: 8 D 47 EE
Frags e, BICFmITIIAWERE THSNEET 2.

(2) SAMEBEHERR : Photol ®~DITRT . ®DEFEEHFRITITEL - BITHROWEK F135% 7
95, TORMICIZIZABKRO TN EZ ERIVEERNEHLMNTTNVS,

OV DI E R LTz, REBBELZHABOTILRAERIVIZIMA T, BERRO Y
254 & (Wustite: Fe0) . ZTL<MMART7 71 Vo1 MOEHOBREH S XERERIZEHL T
W5, :
(3) Evh—XWHEEE : Potol D@ DGR DOEE 2 HIE Lz, @D BH KRR & O E [E
W53V T B o fze YT XA b OSCEREEME @ V500~600Hv DB T, ¥ 7 %% 1 b DuJhE
HEREND, HERDOBRFICKDMRET, YVAF A M THLREMEDKD,

F-@DRFEBZAEROEEMIINIBIVTH o7z, AERIEDELM T, VLKA R
)V (UlvSspinel : 2Fe0-Ti02) & ~N—3F k (Hercynite : FeO-Al:0s) D EIEAAED D RTHEMEDE Y,

(4) {bZHRRHT - Table2iZRY . 284> (Total Fe) 45.15%i2%t L C. &J@8k (Metallic Fe)
009%. BEILE18k (FeO) 4203%. EEILEB28k (FeOy) 1T72%DEIETH /. HEHERS (Si0z+ ALOs
© +Ca0+MgO+KO+Na0) 2577% T, DS BIHEMRLS (Ca0+Me0) 67441 MD TH %, i
SIERIOWSKITHRT 5 BLF ¥ > (Ti0) 1210% NFPTLA (V) 02%THh5. I 5IZEEL
AT (Mn0) 13068% $A (Cw) AI<00I%TH> 7z

LRI GBI, </ X5 MREY (SHOM-8-9) CHET 5 &, oy OEBIBEMAIL R
SNHH. BEES U TIIHBASKITE V. HEIFNOEITHHRNT W 2D, TR O gk
FOEI DALY OE FEFICHE - IREB LRI NS,

SHOM-3 : fFRE

(1) WIREER PR Th 5, NHIZBEELZZIT TRKAICEAL TV, REE
BTN, FREFRICKE L2 mEA L2, BEEEEETHE X THE LU ZERRY
KHEITTES T2, REFITIINR DGR TFORWERAOR AT, X 5IER BIRIET %,



(2) FEMBEHER - Photo2O~@IZmRT . BEHICIIZSEROEMRNEENTNSH,. ODH
%K%btiﬁﬁ\ﬁ%ﬁﬁﬁTfE@%%Té@%ﬁ?ﬁ#ﬁK§<%%éhéo

@@m%&ﬂﬁ%@%fbéoﬁ%%ﬁ%<‘%m@%iﬁ%MﬁizEmﬁﬁno%i¢
RS HWHKLT O, BB LI OVENENTERM, LT Tna,

(3) MR Table2lZR T, BREAMBE (gloss) 3576%EEDTH D, MFENTFL,
PR A EK 2 R L 2R TO E e o /2. UidBl B8k (Fe0s) 23854% & JEHICHE
. BILHIBAI NS, LT (Ti0) A 186% &m0, R0 BEHICRET S
WEERBMLUAEEZELZSNDS, ISRMIETIVI LA (A0 1619% & (KM T, Wit Akikic
ARl LD, E-EEGONBE T HEH & 7 D HEMRS (Ca0+Mg0) 13270%TdH > 7=,

(4) MHKE 145CTH o ee BRAGRERBIL T, EFEICHAEOENVERTH > 7=,

HEAMCHRZED ORSIFMNITT O EIAREDIREN LR L, Fo BT <IZEEENTA
5, O, SEEO X D I BB RS FO RO SHE SN B S TR
ZNEEBEVIAEIBERNEE X SNDH, O h#RISEH O RES & i LT, it
KEDENEHREIZA S,

SHOM-4 : JFiEE

(1) WIREE  WESEGT S ZEEL L. ZBCETBSIERET 5 IFREA Th 5,
RO L FE I BT T, SO LR OB AT LIS N S, BERCIITE
QYo AT DB L B, E5ICURBITH, M- =R OBERE TRV ARHOE &
SN RURAET B,

(2) FEMGEHLE | Photo2@~DITRT, @~@ILIFBENEEBAICEE T 5 BEbksimz 5
L. WSETIIMN b - BTARATED. AEICRERBRZATOYILERERIL
BT Do MM AT SRS BEASARONEILRM LB HL. HELE
ETH 5, '

DB E R ORI Th B, FMOM I~ DBFEII BT, 7 E Bk
JFEERE + T IRAET BT T MBI OB TIC b SR ODSK T HHRE N,

(3) fLEEHERD T : Table2lT RS, WEEE (g loss) 090%EKMETH o /z, BAEENTRL
EREEKDIFIEAEDNRALZIRETOSTTH S, UikEl b8k (Fe0s) 732% —E(LF
53 (10) 158%EMMET. BthOMSKTOLS 2RKML TS, FHBIETIVI=YA (ALY
17.94% & AK 3D TTHAMEIC IR £ 72 B0 BICHE & SR/ S (RS EIEA & 75 5 BN 5 (Ca0
+Mg0) 14364 E B TH o7, Mot HICERIET A A% KW L 7 (B0 AT AT U,

(4) THHRE : 10000 TH 5 o M RBHINTE O H BIREED: 5 1ZSHOM-34FEE & 0 FER oD 4
FrifEman, MAROES BN, =L, BROKSWERMTHD, DL oE:E
BE BRI 50, |

SHOM=5 : Pl

(1) PWIREIE : POOEKEWA TH D, SEIFXZEASL A EFTIIATHID THEINTY
5%, NERZARREET S, SAERTICIIERICENIEET 5, BLIE000E TR
DEADDD. IR IBPROBERT PR BROH AIEMBLEREL TS,



(2) SEMSEHE - Photo3D~OITRT ., RHMOMLIY\DOAZEII LB DIV, £/
THICIIZ ORI MREIEL TWAHMN, FICKHEME T CTHBRZET 5. BT
SRR IN,

(3) LSRR : Table2IR T, BMBIRE (g loss) 684%EEH TH oz, BPENLE
D72 < KERME KB DR DRI LZREETOMTITH D, k5 (Fels) 696% EEDT. 8K
DA I NS, “BEFY > (T0) 134%HED T, Lk b+ OWEK T O BB K
EV, EEBIETIVIZUA (A0 1ZT%EAEL THAMICAFITH 5, BICHEEGOHEEE
29 H A & 72 B RS (Ca0+Mg0) 1333%EHETFROTH o7z, ThblhthOH Gk
MERBLEDDTHSS,

(4) TitKE  1150CTH > /z. BEFEOP O E LTI AEDENHIRT, BEDORFEMN
BLh->EbDEHEIND,

SHOM-6 : B8k (994 + PEREL © 7KiE)

(1) WIRBER : WK FIIHROHLBFERBT. AESZBRENAZHTZEROD D
MRET 2. FRREOITSDENKREN, WK FLUNICIIRE - R E WO 2BEH - $i5
B D E . Bk~ BRAHEROA BIYINLEEEL T, InoldEasnLARA
EHRIEIN S,

(2) <7 O : Photol IR, BAERIAOSRKI T TH D, IRIGEDORISKIL (Magnetite : FeO-Fe:0s)
DEIENEL. F¥ 2 8k§L (menite : FeO-TiO2) DEHAMMEN MR INDIEZF ¥ > 885 (Titaniferous
iron ore) EINIELERHID IR, E S ICHWERRINICIIIR G AL EUEET 5D DNEN, -k
BRIIIRAEILYI TH 5.,

(3) SEMSEMHAR : Photo3@~DIZRY . @~BIIEICIKBEDHKEKIK FERLIZ. DD
5 @G DRSKIN DU A ERILHE LI (Pylite: FeS) EHEFTIND, T DX S Il B8k n
ZEWHR T CTHRAEINS 20, Yk 2 /1SR & LRSI ARSI T 56%E S
DEENREIND,
E@QOHRITIE, BTFRICFY D SRIVBEE T 22 F 8 P SIKF2R L 7z,

(4) (LZEHRRHT @ Table2IZ/RS . 28k (Total Fe) 4657%ICKL T, &E#k (Metallic Fe)
007%. ER{LSE18: (FeO) 25.74%. EE(LEE28% (Feu0s) 3783%DENETH o7, BEEMRS S0+
AlO3+Ca0+MgO+K:0+Nax0) 2302% & & fE T, Z DS BIEEMRD (Ca0+Mg0) H7.07%E IR I
BN ENHHMENZS, TNIRBSGTICETELZBREOFAIMERKMLIZHDEEZ S
N5,

FICWESRFRICEENS ZBILTF ¥ > (Ti0) 1X1151% NFPT L (V) MN019%THD, %
B~ > > (MnO) 1X070% TdHo/lz. & 5ICSHGRE, ERSGP BT IZLERELK
FEIERE LTI, B O 20.03%EMWekE L TIIEME T, AR (P:0:) H031%EEmD T
HB, ZHIZHLUTH Cw) 1 EX<00I%EIEETH > /.

SHOM-7 : W&k GEBFH L @ A2

(1) HWIREZR : AZBORLIVHHTEAROEETH 2, BAENLNT, REINAEH
Qe BRRLT A%V, K7 SaEHT HSHOM-610 8k & [Aldk. WAL TLISMICIIWE - RAE & W o



FBH - EBRG OEH. B~ BETHEROEEEY (EE2WLART) BSERRTE
LTn3, | |

(2) <7 Ol : Photol0iZRd . BRI ATIOEKI T CH 5. IMEEICHBVERATES B 0
PRIEL TV S, FRRBEORSKIMTORENE., F7 o SihOMEEg R 5
EF 5 CEBRTIREBNDIN, X 510 SHE OWERINKG bIRGHDNE TN 5 bOME
<. SHOM-6Wb8k & MBI 2. 72751, WakEI DA A IR D K = B FASRIL, L%
UKk ERT 5,

(3) SEMEBHHEAR - PhotodD~B®ITIRT ., O~ EICIKBEDOHUSKIRITZEZRLIZ. 2D
LOOKE ENBEBORLIBEK T CTH B, £ UaETH, BEKINCIRG S I %k
DEGSENBIET 5, CD0. ERGKITHT BHE ) DEBHEAINSD,

@OOHIIL, BTRICF S VBNBET 28 F 5 V8L TH 5.

(4) LT - Table2iZR9 . 28k5 (Total Fe) 4863%2xfL T, &/@&k (Metallic Fe)
006% FEALES18% (FeO) 20.26%. BEALEE28k (Feds) 3693%DEIETH o7, FEEEFS (SOu+ ALOs
+Ca0+MgO+K0+Naz0) A32083% & EfE T, Z DD BIFHEMRRS (Ca0+Me0) 134.10% & HfETdH
%, ZHIEBSHICRIEL - BREOE RSN E KB L - EEZ5N5. ECBGRTHICS
FND BT Y > (Ti0) 131123%. INFTPT L (V) 2M020%TH B, £/~ > 5> (MnO)
R065% TH o Tz. X5 ICEBIBHNE, RS ICBTT 5 L EMEE RFTTRLE L CERHE ©
H3002%. FR{LHE (PO HO2U%EEmDTH D, ZAUSKH LU TH (o) 1Z<001%E{EETH > 7=,

2 SUBHISHOM—6 & BBl L 7 AL T H o Fee & D0, BATEEICHERE L T - IR #kA8
BIGKEEL & U CHREFNICIA S N TTREMIZ @ VW EE X 55,

SHOM-8 : WO gkBERS B

(1) WIRBZE : 20g& /N OWEERTH 2, LHEIIBESCHLBREROBAE T, AIEZ
IcmKDOARFIENEDHE TH 5, RE CEEINIWEHRTDEL L, BNBFEZZIFT
iR L T3,

(2) <7 Offi# : Photol IR, BRVWEEE L2 T, Z2ROMWEK TORBIRIEE L
Tl Td 5. SHOM-TH D X 5 IR A D IRAIEY) DIRTEIZE E A EASNIRWV, 12T
SRR DM D BAET 205, ZOEBI T ENTH D, E KT OIS ECSLERHL
BAEFmbH 0. I HMRERESNRHEL ThW EHRIEN S,

(3) SBEMMSHHAL : PhotodA®~®IT/RT . @IIMM/IRIELDOIERTH %, IRRBEL AR
TIIVRAE R, ARSHRIESE TV F 1 b (lmenite : FeO-TiO2) . & 5 IZHHH 72K AR
M7 7AVIA NINRMOBERAT S AEBERITHET 2, 2N OGNS, FEEx
EHR ST OFENE Z 5N D EY, ERAER OREATIIFH L BEKDHRO MERIT R H
LUl &bt - 9% LIER EHiE I N5,

OOVIHES SR F DILKTH S, ANEBFIIE - BIUBSEATBD., KNITIERH L 72
M7z BBERINFHEL TS, T LU TEEBTIE, EBHINCE T F > 8RIL DOHEIR D BEA
B> Tna,

(4) {LFHERDHT @ Table2Vi2/R9 . 285> (Total Fe) 5560%IC%t L T, &J@#k (Metallic Fe)
0.08% ER{LES18k (FeO) 1882%. M LEE28k (Fex0s) 584T%DENETH oz, EEERS (SiO2+ AlOs



+Ca0+MgO+K:0+Naz0) 1X7.73% T, T DD BHE ARG (Ca0+Mg0) 13276%Th 5. FEITHEEH
RPERICHIRS 2 "ML T & > (TI0) 131246% NF DL (V) 41023% E@gfb~ 7> (MnO)
13069% TH o7z I BHITHEIE (O 0I%EEKMETH DA, AEILHE (P0) 1H037%ELETHEHDT
BB, 8 Cw 1Z<00I%EEETH > 7=,

WERHLEE L RO8k (SHOM-7) &HERT 2 &, BPDEIENE . EIER LBt > 7
VW, ZHUIWSHICEET AR (IRGHEY) OBRZERBLEZEZDEEZLEND, ZOKREN
5. EERICHEIFICEA I NI, MBS ORENDIRN oz LRI NS,

SHOM-9 : X7 %% 1 N Ri&Y

(1) HWIRBE : EFITHEIRNIY T XYL NREWMTH S, £-&BHRAEOHO) TR
EAH0. T MM ERBSINEET S LHERINDS, ETHIC-HEREN RS0, &H
TERO/NEESHERIND, 2ERMICHEORILIVDRBETH 5,

(2) BEMEEHERE - PhotosD~@DITRT . FEE I N/l ORBULIE T3, SESKIIMR X
Nizhorz, ORWSK FRLENEREZ EEDDDE . BELZERTHS. @~@DiF X
SITELEA LR T, MEABAMIZ7IILVRAERI., BRI XI 1 N THD, BIC
FNS DR OBREICIIRIKERTNHRER 7 7T V51 bARHL TWS,

(3) Evh—ZAWHEEE : Photo@DD#ERDEE ZWIE L7z, @D HBEARERLEHDOEE
fEIS3HVTE Y /% 1 b I BIC@DRIEB AL AALFRIL668HV T, TIVHR R EXIVIZFEE
N5, '

(4) {LFHRDHT © Table2iZRY . 285 (Total Fe) 57.78%ICkf LT, &/@# (Metallic Fe)
005%. ER{LsE18k (FeO) 5149%. ERLEE28k (Fe0s) 2532%DEIGTH o/,

F-iEEERD (Si0:+ALOs+Ca0+MgO+K:0+Na:0) 13699% EAKMET. Z DS BIFHEMERS (Ca0
+Mg0) 13290%TH 5. FEITEFERDSICHRT D BILF ¥ > (Ti0) 131404% NFITL (V)
CB%026%. ALY LA (Mn0) V0895 TH . X SIChEE () 00%EIEMTH 5. R
B (P0s) 1X067% & EEEMZERT . H Cw) 1Z<00I%EIKETH > 7z,

LRB O FE S HTHEI R SREEREBE (SHOM-8) &EEEIL TH O, MRHICIXFER 8k D %
FIFEEDTNS, I UREELZZ TREKICER - HEBEATVS D, SO ORRILE
WCERNENTNWS,

SHOM-10 : KR EERRE Y
SHOM-10-4 -1 26mm#£E. ®E% : 59
(1) WIRBR : HoBFHIEBET. 2ARCEBLAOLHNMET 2, DOERKKE R
L. BEICETEN VISR SN S,
(2) <7 Ok : Photos®ITRT, ﬁﬂ&@ﬂ:%ﬁfﬁlﬂj‘ﬁ‘é@%’@ﬁ%{bﬁk%&ﬁf—*%ﬂi%é%’:%‘d‘é
. BHIFEMDAR L= 5 REETH 5. ,
(3) FEMESEHER - Photos®ITRT ., BE LHOZARERIITINEZERNRNL T RS
1 b (Magnetite : Fes0s) EHEEI NS, FETFTORERTIREHIIFLETDH 5,
WEBHI SRR B, B TR TIRAE LMl s eI 5,
SHOM-10-4-2 16mm#E. B : 53 |



(1) MRS : G EBAaTERRREET S, ZHITIIMMBH 0. ML NWERIALBES,

(2) <27 O : PhotoS@ITTT . 75 ZE DI IC B % 1) - ISk Tt B 72 5

(3) SAMBEHA © PhotoS®IT/RT, HIORMHEEP KL 7T, T OFEBHICIZ Z <7z LR
AEFRINIBANLITRE A MERBEZEBIEL TV,

LEAUBHHRIZ I3 S EBAFIE T D720, I3 D RS T TIRAE U - il /i S e S 5,

SHOM-10-0-1 L4mmfE. B : 0

(1) WIREZE : I EBAaTENWRIRREZET 5, REICKILDENITBIET 5.

(2) <7 O : Photo6DIZ/RY . FLEAYIIEIRET,. WEICIZHRAR0.3mmEE DL FLAME N
ICHET %, - -

(3) FEMSEHAE - PhotoS@IZRT . BEADFRKERAEHET 2, BHSBIROAZTZ Ok
OMRZEEHET 2 LT TERVY, RKNEME T TRAEZET 22 E05. RITFMERY
5L bHINMEEDDDENE ZAISFY O REM BB R TE A,

SHOM-10-0-2 09mmf%. R4 @ 0w

(1) AEBR a3 R0H2EBET. ThWERRKRZ2ET S, IR TR
A BTN, |

(2) <7 Ok : Photob@®IZRT . BEREAN T X EEPIC Z < MRSk NS EETET
%, WERIZRAIEA 5NN,

(3) BEMBEMHEKE : Photo@ITRT . MMl &EEkki25% )1 # IV THAL THNZMEZ R
Lizo BEANERFEZERVWT =71 NEMHOKN S, REBGHEIRE SHEEINDEA
BIRDIS—F A N EROKLE THMR I NIz,

SHOM-11 : JFEBE

(1) WIRBER : FEAAF T, EEOBERIEND DFEMA TH 5, XEIIFHEHRKEZE
T 5, HIEO—FIIIFEER LNEZEL TW5, HEIIEFH/NOKANLEEHET S, /28
JBRABEDOHO) TRIEDH V. L WMz BENEET 2NN D 5,

(2) SEMEEME - PhotobO~@IRT. HBE S NAZERAMORIULE TIld. £BEILEEL
Bholz. ORHEREN TH 2. EELEAOHERIIHAWERFThd, B3 b,
HTEREHNEMTI2EETH S, O TIEIWSOEILNEAR, FLHKROENELH DD, £
RABHITE ™ LR A E RV IE 5 T B, |

O~QII L FEZE L ZBHEYDNHE I NSEFT TH 2. REABALATERT IV EAEXR
V. BERRERT AT 1 b, MIREARTHIRKER 7 71 Y 51 SOEOREREA T S5 A E
IC T 5. -

(3) EvH—AWHEEE : Photo.s@Q@ D& DFEE Z2HIE Lz, @D HEELRES & O
13583HV T dh o ze ZOHWEMMSIITT XY A hORIEEMNE WS, HERFORAFICXL DA
ETYZYA N THDHAEREEDED.

F-QOURK BB AR OEEMIITIHTH >z AERIVEDOEY T, TILRAE X
WWEN=TF A N OBEERDTHREEA R,

(4) LA : Table2iZR9 . @8k (Total Fe) 4233%125%t LT, €&/@8k (Metallic Fe)
0.04%, MEILEE18%k (FeO) 3446%. EE(LES28%k (Fe0s) 221T%DENETH o7z, EIEERLS (Si0:+ALOs



+Ca0+MgO+K:0+Na:0) 3154% & & T, T DS BHgHEMALS (Ca0+Mg0) 13398%TH 5, EiZ
BIGLERLOMWERICHK T 2 BT > (Ti0) 1W3874%. NFT oL (V) 230.14%. F-Bb~
HY (Mn0) MSI%TH o7, BITHE ) 003% HERLEE (P05) 049%& @D T, # (Cu)
13<001% RETH > 7z,

Wi EHI R E (SHOM-2) & H#Ed 5 &, FMEICHET 2GRS Gi0n AlOs Cal,
Mg0. K:0. Nax0) 230X E®d T, WEICTHR T DMRARKS (T V. MnO) AMERDHTH DAY #i
FRANZILEMI L TS, YRR bR E L TS0 ED T, 30 kENTHWRTHRER
TIRELZEEHEI NS,

SHOM-12 : %Rk

(1) WIRBR : FHAREMAE 2 L FREOHF TH S, EHO—HE FTHEIAAEDOH
BIRE T, A emsgn. YalENI g8 ek =A< N3N ORRF DEIREL T
W3, FTHEHIZMRTHEROBREZEL TWs EHRIEINS, BEFORER. FHRICEAIR
TSR VRRL. BICARSOEEFRETHE F L TEUZAJREHENE W,

F I H R ERAEOHO) TRIEH 2720, WEIIIHHM/s SBETEH L TW 3 wRENE
MEZ SN,

(2) <7 ok : PhotolLIT/RT, RESI Nl ORBULIE T, L E-o&BHKIT
ANV, LHEHINTEBR TH, DHEEHMEROE Y TH S I LRI Nz, WEkkL
FIXF LA EBEENALSNBNBONS, b - BIUNEAKLDDET, I EIERHER
BObHDMBREL THD,

FEEEAANIERTH S, EHIIRROBRABENBIET 520, JUTEH UM xe
JBERAEHAL - K LR T, RS OBIRERL T 5,

(3) BHMEBEMM : PhotoTO~DITRT, O~NIEFDILKRTH 5. OIFWERF DFEH D
BikZE & ED, BESROMEITRH UMl i &Bekkinsit - ELZEMTH S, HE
HRIBRGELESHTH S, BICHBEICIREBALATER YRRV, HEgHRER A
IHA b BRERTNRER 7 7 1Y 51 bRRHT 5.

@I HLERERBOILRTH B, HTHEEZTIIRATD E LN, N0 HEOE WD
BENICEAINTVNS, RO X S ITHE 4 ORI FOBBEEAVIZITS DEMAAZ N,

WEBHIW SR OVAB, L - BUOEELRVWEXFRICHEBLZb0EHlEINS, 720
FERIZAIVI A MR LTWS ZENn S, BEIFOFNIREIT L LR U@/ Z 5D,
BETHOBFERT, FHICHKT D8RS (S0 AlOs Ca0. Mg0., K:O. Na0) DOHFAAREIC
b e AR X 5B, |

SHOM—13 © %A

(1) WIRBIR : REROFWNERTH D, YR OEREIBEEN T, MHOMLWE
REERTH S, EEIIHBREOBBERERTH S0, FHITSEICHEBEDSGHENAEL TN,
Bk & BIRAEOH () TRIEMNH B 729D, WElIII /2 &Bek & U T\ B aTREMDE X
55,

(2) BEMEEHRE - Photo7T®~DITRT . fBE I Nz ftidb OFREULE TlE. &BEEKEIIMER



INnhoiz. @DEAFROMIIIGE L 222 BERRIEL - 7% L7ERT. Bk
KTFOBHOBREZEEDTND, —HAROLBSHRNEEL TW5, FEICIREEESE
SRERETIVRAE RV DRHT B, ’

F-OQIREBBLZATKER IV EAERIV. BERRERET XY 1 MOREL THET
LEFFTH 5. YRBHIIWAEORBIETHLND, HIAHOEMBHBIEEAEHASNE
W, BGKEFEROMSGMIZEAETOIIAEM. BELEZRBEZ NS,

(3) EvI—AWHEEE : Photo7/®@DDHE R OEE ZRIE Lz, ©®@D BRSSO EE
3410HVvTH o= TXAF A1 M ERESINS,

FI-QDYUFEB AL ATALE RO EMIZ688HV T, LR A E RV O AREMATE W,

(4) {LZHMERDHT @ Table2iZRT ., 28k45 (Total Fe) 57.75%ICxf LT, &J@#k (Metallic Fe)
009%. EE{LEE18k (FeO) 47.14%, ERILHE28k (Fe:0s) 30.05%DEIGTH /=, B (Si0:+ALOs
+Ca0+MgO+KO+Na:0) 13662% & ARAE T, Z DS BEHEMELST (Ca0+Mg0) 283%TH 5. *
WCEBIDSRICHR T 5 BT & > (Ti0y) 1X1416%. INF P4 (V) 73029%. F/-Efb~ > H
> (Mn0) 13074% TH > 7. E7-ME () 12002% FEEALBE (P:0s) H3043%&md T, # (Cu)
B<00I%EIRMETH > 7z, SkBHIT TR F 1 N RiEY (SHOM-9) EEEIT M TH O, 47
MMM S BERSMNEEAEMEINTITELL TS,

SHOM-14 : 4R '

(1) PIIEBIZ : 50g& NEOFRER TH 2, LHEIZHBAROERT, ARENES. £
P RIE DS TEIEMT TIIHE TH S, FHRESBRAKOHO) TRIGNH 270, NI
WMixeBesNRZE L ThWaBgEENEZE 2 5N 5,

(2) BEAMSEME : Photo8D~BIRT, i€ I N/ ORBULE TIX. £ESKITIIFE -
TWwWiahoiz,

ORISR EEET 2R Uz, SURBIOAEICIZZ 5 USRS DA b N5, Wk T DB
FBIISDENH BN BB FHAITIELAET LR T OFEAH .

O~RNAIDERHZR L. @DERAIKROMEIS&EE L -8Bkt - FEL
tﬁ%f WA ICH SRR F O OTBRAE D, E-—HHABROELBEHKABEL TS, &

WIRRABELARRO IR R BREET 5,

®~®TM&%%@§@W%%W»TXEZw HBRERRERT 7351 NSERELKIC
DEND, ISITWBEARERIES 2 — RKRIIL—H1 & (Pseudobrookite : Fe:03TiOz2) 722 L
JVFIL Rutile: TiO) 72 &, BLF ¥ > (Ti0) OEENEL. HREH TIRET 2ILEH DO
BEdEATE W,

(3) Ev—AWHEEE : Photo8@O D DIEE ZRIE Lz, @DREK O EMEIL
S60HVTY TR &A1 b, £QOREBAELALIEROBEEMEIZTIBIVTH > . AEXRIVED
ST, IR AERIVEAN—=TTF 1 FOBEEEEHAIZINS,

G S YR EHI LB EE T CIRE L 2 RIS, 2FNE (SHOM-13) &FH
UL, BEUEECAONDI NI ZAEOEMPITIEALERVEIERENZ S, ZORERMNE
M S OEERD DB AR THo/-ET D E, I 5 OHEIIFEE (SHOM-1) DX D7, fifk
M OB WIFEEIT RS U 72 IREY O RTREHE SRR T & 2,



SHOM-15 : #APN¥E

(1)Wﬁﬁ%}%m&@Wﬁﬁ@ﬁWﬁﬁf&éoLTEtME@—%Mﬁﬂ$%@ET\
BAHAIEIHE Th 5. kB E¥IIBRENE <. FTRIITBBERERNEREINS, £
JEBIENIE— MR L TE U205 RE#E. BICTHERB I SEEEENA SN S,

(2) SAMSEHA  Photo8®~®IZRT . ®IXEF DHFLEF ZRT . HE I NZEEEM DB
BAE TIXEBEEEIEA ST, MM b ERME SN DA TH> 7z, ZNEDEH
LSRRI I S BHBEBNIREE T, ERSOREZFFHFRFOFERIIB SN,

F-O®ERTH S, REBEZARERTIINEAERI., BBRRERTZZA b %
REARTHRER 7 7 1Y 51 MORMOBE RGN S ZEERICRHET 5,

(3) Evwl1—ZFEREE : Photo8D@ Dk F DFEFE 2 HIE Lz, DD EIERIRES & O s
I3M4THV T H o oo ZOBEMMNSIITT XF A FORREENE N, HIEROBRHEICLDR
ZTURZAL N THHuREEDERS,

F7-@DUL B S AR OB EMIZI0H TH > 720 R EXVEOHEM T, TILEZE S
VEAN—TF A b OBEVERD TR W,

(4) {LZEHBRHT © Table2iZRY . 284> (Total Fe) 41.92%I2xt L T, &/@#k (Metallic Fe)
005% M8k (FeO) 4020% MLEE28E (Feds) 1519%DEIETHo/z. TEEERRS (Si0:+ALOs
+Ca0+MgO+K:0+Na:0) 1F3L7TI%EBET, T DS BIEHEMRS (Ca0+Mg0) H6.73% & Bl TH
%, FITHEEREKICHET S BLF ¥ > (Ti0) 131069%. NF 7L (V) H018% F/-EEk
AT (M0) A065%TH o7 BITKEE ) 2%004%. FHEELHs (P0s) H072%EEBTH 5,
1 (Cw) 12001%TH > 7=,

MR ORI (SHOM-2) | ENEE SHOM-11) EET 5. ZhSidfmms
WCHISR T B ERS (S0 AlOs, CaO, MgO. K:0, Nax0) gD T. RGkIFo#E¥Erdh, (FEENE
MELKBR L TEEM o - EHHII NS, it kDLW IFEEE (SHOM-3, 4) . PO (SHOM-
5 EXIEUZIREM DO RTREMNIE Z 5115,

FZ UM E b e S U TS NED T, RII0FNECHFHI CIREL ELH#ES
hs,

SHOM-16 : FE#E A

(1) WIREIZ | FEH C00gREO/NEBLRDEM A TH 5, KRH EBEIERT,
BT HEDIFEE QNG HIRIET 5. BESBRAKO ISR 2B £,

(2) SEMGEHE © PhotodD~@ITRT. ORVQOBMAEARK 2R L. E55 bRE
L BESHRS NS =0, LI S HF S h 5,

FO~QRATEL T EDHKT 2R L. OOOHHR T ITIINHOLBMEE A E
BENBN. L LRBBTIE— RTINS, &< MRS RSN HMIET 5. $LOQDH
B OWER FIZIE D SN EAS, REFICREZEBRZATO VI ARAERIVBEHL T
%, @QUEHHKRFOHRIELHOD, MEIIZLIHEILTED, PIVRAEXIVRET
T LY T MERDSHERS N,

UERHI R A X, BEE 2T D8 eEHRETOERAETH S 2.



BRI TS OBITTO, RHUMMESES SEOPBMNES T, FRIIZEDOREE
EZTEMGEME Lo TWieizd, MEFEMSABMZRO T EEIT. LEOHEADSHKIR
LT, YEBOL > EMEENEURENEZ 515,

SHOM-17 : K%

(1) HHREHE: r%ﬁmﬁﬂﬁémwtimfaéo%Bkﬁ@mmaN1éﬁﬁiﬂ IE
RUTHEZERKEL /=,

(2)@@%&% Photo 1212779, LB AKROWTH %, 2O BEnE2RL TVWS,
AR RBRFLM T, BEIEMTHEET 2, LEHOBEEIRE THREICFO—ZANBIET %,
LEN OEE mm@HWT HE AN A T B,

TEREMIREE TDH 5. BH BN GO ERMEAHEI NS, MG m3
Mz b D, XL TBRAMIREE TS S, FRIZILEMOEE T, WD) SHEEAAZET
5T EMEND,

IN SRR S BEHIEE T SEO 7 XFOMETH 5 ATREMETE N &S,
(3) PRIRFAE : Table3ITRT . BHMASHEUARRIIBCHERAINZDONEL, I HITHE
ERIWOEBLZI 50, HEREERE FO MEL. ROVEWETNZRT. Btk
HEERFE FO) IBERINTVENRR THIULEESSE THDHHDABASIEE > /. £
FEIRPE2ATISIEHE TH D E 2 AM923%Em <. FEBEH5340cal/gERETH > 7z, 4RI
7000 cal/gFREEIIFEMR T E 13T TH HE, IBEFENII0636%E ZNHE, KSKAARIERE
R - BEESIHNTRRINTVSY, ZadZToEmmIsEbniz. £LSMHTHET
R ET2DHE (TS 13001% PKHBE (P) 130.082% T HEHIKME T H > 7.

4. &9

I3RS UBHEICHEE S5, RMREGRIND 5 H+ LB O HREN 5. UTO
RSN ER D -,

(1) P CIOEEICRE T 2R 8 2 IR L T, BgHER & L7 ATREMEATH L.
BIGKEOR DRSS 2R AT B 7200, TN 5 IREED ST (SHOM-6) &. MBS H+
U7 #3008k (SHOM-7) OW A %FE LTz, T DORsE. ﬁ%&i@%%%%%ﬁbtﬁ@%@
B ER L. IRGHED ORI ERATLIL TH 5,

. EE S H A U7 ISk esE b (SHOM-8) ©< 7 %% 1 F R34 (SHOM=9) D4H
EER5E, ERICHGFNICEASNEDSIL. LoBs GRGHY M0k, BekT
DEIGHBELMN> = (Total Fe50%H4E5) FIREMEATE VY,

BEREIRICET 2 HBEGEBFO S FAEEF N 5. YUl OB $k O @& R g 23 &7 H 81
LTWaH, YEEHTHH Lk &G <7 X571 N REY O HHRERIZ024~
0.67% POsTH V. FIEBEMSHERE SNz, SEOFE CRIIRGHRY OHERHRAEZERKEL This
WAL, WPERRIPNICHEIR A (Apatite : Cas(PO4)s(OHF,C) AEFENTWBAREMNE W, B2 DR
BEHRTCHETS . BIERKICEA LBENT - NACESEERIT D, Z0%



BNEEHINS, _

FoWEHF TS, MM/ EERIL (Pyrite 1 FeSe) 2 F USRI FNZEMER I N TN S, HHTE
BB E001~002%SE T WETH 20 HREEHZT > LHE. R0 ERKANDELENHK
&Ihs, .

(2) BIRIFOFEMIMAIEDE VB (SHOM-1) E{EWEtEl (SHOM-3~5) =/ &h 5,
BOHEEEZZITHPIN (SHOM-5) DM KEMRINCERMTH 2 Z M5, KGFENDORE
SAITHIEL T, ISR DAEDRBRDFEMEFNFTTVzDOTRRVWEEZ NS,
itk EDEWZT. MAEEZEDDT7ILIF AL DESEBOERNEEL TS, YEHO
&S IR Dl 2R TEFNIHETH 5.

HAREN O FiCBEE B S 1 U 7474 DI K T D2 < 31200~ 1400CH DHEIBFIZA S,
CHIRRBHRE S IR T 2D EE X 5ND, AHEREETIE. FMNEEFORE S RZL
TWer=%, BSRE THENNEEICAMT 2 HREND D, LEBN S H+ L EsTidsEs
DI R EMNEERE QMM ERD, RITHEERAFOER & /2> 2Rl REHENE W,

(3) Wt U/-8ighsE (SHOM-8~15) 12id. \EIERPEEAHET B £ > /- REEORRE (SHOM-S,
12) . VEREL TSR T ORREMIEN TH 20, ROMICEIWEEED 52 0iE (SHOM
-9, 13) MNHEHET . IS OEVIBENAHF T, BEOBITORH L MM EEk &
OHBENEE T, ATV TEAINZRHNFENICBESZRETH o /2. 722 LETOIY
HERERSE, 1IVIFA b (menite : FeO:TiO2) « > a2— R TIL—H1 b (Pseudobrookite : Fex0sTiOz)
BREBRBEBTIRET 28T ¥ VBRSNS, BREFNRAORKIIFRARLD S, B
FE IS DNEM N 5 DE RS DHEHEARE TH o 7= FTREMEAE W,

ZHUTH U T, FMN S DOEERS OGN EmWEREL (SHOM-2, 11, 15) HHEET 3.

UL LN B EF O OFEIEITEO T, MBENHVWETEHKTIRE L Z LRI NS,

WIS TIIEREINRMEL . S OBILOERSGK EEOTHENAR T /aE THELELT S
ZENEMoEHEIND, BESIE SHOM-16) bW IEART, ZNE TOHRZE
NEPESE R SRR N

(4) REIZIREBOBRREHANTNWS, Ak (SHOM-17-1) 1FHBEORFENS 7 XFDH
BEMEDTE V. X 5 ICHEEREIC O MM A EM OKRRBEA NEE#EI N TV,

)

(1) HAITHEHML TREELEREED X UFEINED 1968

REgk9L (BLA) 13530~600Hv. ™7 X &1 Bid450~500Hv, <2/ %% 1 Mid500~600Hv, 7 7 1 V¥
T4 MI600~T00HVDEPHADMBEREN TN S, F2IVRZ BRIV O E B DB A8,
RITZRFALBMIFFY (T ZEBEIT5DT. 600HVEA ETHNIETIARAERIVERFEL TW
5, TRUZTIVIF A) b, YNVHRAERIVEAN—TF1 M2HRS ETHEERE
25 EHICHEEMIERT S, Z0RDIHVEBASETIE. YIVRAER)EAN—TF1 b
DEBEEOFREENEZ 5N S,

(2) BHER - FWEHFA MRICEMBE S EEEY [B2K) 1 T HiRkR 2t 1983
BHE PMSHE D. REGHE - XERIVE (Spinel Group) DECEIC N
REGEOFEMERDO B RIIXY0E XL TES, XIXHOLBA1 A, YISO E&EA



FoTH5B, TOMABDLETNWANADEEOODONH D, (1K)
‘ AER)V (Spinel : MgAl:09) , N—FA b BRAEFRJV)  (Hercynite : Fe**Al0s) ,

XTI E8kHE)  (Magnetite : Fe?'Fe2®*0s) |, &7 O ARESKSE (Chromite : Fe?*Cra0s)
ST %IA 04 b (Magnesiochromite : MgCr20s) , )LRZAE X)L (Ulvdspinel : TiFe2*0s) &
I Ewmksa & LizEEEzE o< 5,

(3) RT&E - /NIFEKE TEay) R"RER 199

F& OGNSR E D SOLEFITHREC VD Ho REEEEDL %, (HHE) F5 28L&

RERILOEBEMEITIT. T 2 HKILD D WIIRKILOFERZ/R L. 2ENTLICHERLR DD &,
F 5 I ERGKILTATICR S ATHAIEL WRRKEEZ R T D ENDH B,
F & BRINIESRIL E DEEARZEZDLS D, ZNIXHHERDBD L, FROBOENH D, (F
B8) ZODXDIETFH SILEAREKIL. E/2IIWERIL & DEVEKRZ & F & > $kiTitaniferous iron
ore&EWNH,

(4) JBMac chesney and A. Murau : American Mineralogist, 46 (1961) , 572

(Fe-TI T VHPIREERIN S, 1)V F 1 b (menite : FeOTi) . a2 — R F)IL—H- b (Pseudobrookite :

Fe:03Ti02) « JVF IV (Rutile: TiO2) AVHET HIEIXERBEETOREM EHEEI NS, )

(5) Bk - GreRBER TRIEE ARMAR Hheke: 1982

(6) REBIED KIGERZFLE ULHER FHEOMSBIEEYMT#AE] TRy 05
FREMREATREEARE) HEREERES 1979

(7) OKREIED - $aREEE [EMR LGB T8k - SaEEEYOSEFIAE) TE
RN L BSE R BIRSRAMENHERZES 2000

QOREBIED - $oARHREE [— Y AKX Bl Y+ SIS EGEY) OB AR [—Y AKX (A -

B) Eih BIREREZHIT#HELZES 2001
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