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125 B3 4 e 1671 i b H 76 2mmEL T ORI E T
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127| R A-4 |4 G R ¢ i ol o # 76 2 bl T O KE T
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40| /KL B-4 4| 280 | 2x5wE | T FF I RGUE) (100 64 | 1.2 | LlmmPl T OB &
141 /AL | D-8 |4 R (A F7 ~NT 5.0 1 mblF O R &t
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69 | HRbE | SD-2 | 4 IKE JKH 148

70| HEEB | SD-2 | 4 JKE JKH
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116| FO#Rm SC50 | 4 JKH JKH
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161 FHFm FRIK IR 106 | 48 |FA%I-b

162| hEmzE D-7 | 4 Vi RENAY F 5 F 5 16.2 6 mmbh T DRI
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BVE BRAPZESMA

FAFEE2BINCBIF B AN TN 'O
M art BRI

1. Lo
TERICEEND Y CRAINVY Y LAOREE LTk, HBEORM . BiEAR, MWERR E0H 5,
F 7o, EBROAETETE S EBAICIEEE, PR, Y. EWIRE. BREUR R SICHRT S ) YR A
VI ANEEL TV D, WY T AE—FITKITEBRE LR T VA, ) VEHEROSHRT VI Z T AL
B S L TR L B B 720, TEPICBU A REESE V. TOEH R URA VYT A
OMEHFIHL T, BIREEBLZ LSBT 2EWEAE (NERE) OMR. B I UAIGEE R B OHERD
e KA LN TV 5,

2. ##t
AATRURHE, 42 OEETE, L5 3 OLMHN LI, LHBOB AR, B UC-4KX
AU MR OV DRI S NIZET S HTH %o

3. pAE

IOV F— G EEIE SR Y A7 A (BARBETEHHE, JSX3201) 2HWT, tRkOMEL LV 7 7
YEAYININT A5 (FPHE) L AZEENEITo7. MEBOLEEEIRDELB) THb,

1) BB EHMEE (105T - 2415H)

2) A 7 BASRE F Vv CRUR B

3) B EREAAY = — V8 v B AL, ESI15t/ent T T L A L CEERIEE & AR L

4) JIERRI00F,, HEEEE20mm, BE3OkeV. FEIZEANEZEOSM THlE

4. PIER
BILFEOEBONREE (wt%) #& LIR LY Yk (P20s) & v 4 (Ca0) ODEEZ LITR T,

5. EE

— IS, RO TERICBIT A ) Y IBERIF01~05%FE, HE Ty VIR SERA SN
BARI0%EETH 5o SIS L 2E8PKE CHWNE T 2 RBOIERD A 5 B
BYWHRIZBT 5 EYEROFELZ AT 2OEWNETH L, T2, WEGEUE GEY - BRI OB
EDOFAEAT ) VLEDN B B

) UBRE R, 2 OB TECIE307%. £33 O RiERNTIZ282%., b 3 O 1Al#R T Tk
232% EHHDBNMETHY), C-4XVE (SLEHUED) D155% & T, 3165, 18, 1otk & e
NOALDIIEBNMEE 2o TWh, EHBDOHEJEIHTH167% L BEmNETH HH5, HBEHE & ORI
WG 22 22 BT ER 0 LN H o 726

BT aEER, B2, £33, £BSO K TilE282~381%Th b . HEBEED323% & X
CTE IR ERIZD NG D070 IV A IRICEBIEIRE N £ (FiE. 1993).
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LR CILE - BEILA-TRESE R 5N,
DR RS, tH 2 oA TE, 133 OMBENE L ULRTICE, ) YBRES CEDS
DOEYEEDFAE L TR RISV EEZ HID,

Xk
Frifgl (1993) U VAR, BRSNS, TSR OTE: 2, BRZEt RAIAHTE. RERFE LR
£, p.38-45.

k=it

F1 ORI, FFEE 2 BB 586 XA R R
HAT o wt(%)

Mo - SR 32 313 3195 | C-4X
i TRV I s o T A V2
JEFNo. k&K 1 2 3 4 5
11 NaO 041 0.44 0.16 0.70 0.25
12 MgO 0.49 057 0.38 0.70 0.55
13 ALOs 19.23 2113 20.50 22.55 21.27
14 SiO: 57.98 55.07 57.70 51.84 55.64
15 P20s 3.07 2.82 2.32 167 1.55
16 SOs 0.60 0.63 0.56 058 0.76
19 K20 1.30 1.28 131 152 1.32
20  CaO 301 3.03 2.82 381 3.23
22 TiO2 118 1.26 116 161 1.34
23 V205 004 0.06 0.07 0.07 0.06
25  MnO 055 0.66 0.64 059 0.68
26 Fe:0s 12.08 12.95 12.31 14.24 13.28
37  Rb0 0.02 0.01 0.02 0.01 0.01
38 SrO 0.04 0.04 0.04 0.05 0.05
40  ZrO: 0.00 0.06 0.00 0.06 0.00
v HIV T L
P20s Ca0
1 +¥2 LTI |
2 b3 LflgEA |
3 kyr3 LREERT ]
4 395 EAKER |
5 C-4X IiZ |
0 1 2wt% 0 1 2wt%

M1 FFEE2EHICBIZEREO) Y - ANV T AGE
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TR 208 B SRR & W D S A AL

JUNT 7 7 )% —F - TACt » ¥ —RKEIED

=

LFIREE 2 B OFHICE T AR L) B LR EY 3 AL L TOROEDSHS %572,
BICREBEWIIERE AT 712 VKRAE A (Ulvospinel : 2FeO - TiO:2) ZEH L7-84HRA 015, WA ¥
A b (Wustite : FeO) 4 OIIERE THEET 5o BRI TIIEREFEEIZ Db B HEHIRE D O R4
G T TOMIGVERD D o - REEDIRI T X 5o SIRFAERIE, DEEMIER & L, SLETOMk
L PR 2 BIREE D, S DERY TH 5,

1. W&gD
FFEE 2 EERISEIR T AN ETEICHTE T 50 BT S5 EHA - AT TCOESETTH
bHo FHOEWEEE LY HHABYSAE T L0 T, HEOHFFOERLIBET 2N, £F
FHREOELNE 572,

2. REHZE
2 - 1M
Table. 1 1234 3 S OEE & FAEHEE 2777,
2-2 FA&IHEE
(DAIRBIER (2)~ 7 ol QUAMSEMEE Y v h — AWEREE
(5)EPMA (Electron Prove Micro Analyzer) 4

3. AERR
(1) OJI2-1#3L%EY

FHDANEGTZIR TR 2SR BY CH 5, ZREEZHEHOBILTRIE) . NEICEBHEDTE
BhHoT, INLVBHEEFET, BIRIZESgOITH A%, Akidd o & REDOBLROTREMES b &
ZDWEHWH TH A9 o

Photo. 4 @ BB IZ~ 7 il R4 WIHMAMO T REGEHIEREDO 72T 4 M T, ZOFED
M REEIIFERDORE LD > T, BIZZDIMUDIKBEABEIINE AT 7D 25 4 b (Wastite
FeO) 23HL) s, &BEIHRMEVIRIZBILBAEZ ZIT T 5,

Photo. 1 DO~@IZSEM AT R T O~@UEBILOER AT 7 Th B, HWHEIL. BERRE
DT AY A b (Wustite : FeO) DEEMBETH 5o BALFHSIR S N BEREWICEEN D,
OF B ERLIRAS 5 O 1 BRI 2 O IR CEIZ415HV T H o 720 7 A Y A b O SCERAE EE i 1£450~500Hy C
(JED. SO TREETE LD BERFEATY AY A MIFAZEEN 5,

WIZEBHRIZOWTCERDL, @®IZ7 T4+ (Ferrite: afk. #igk) MBERT, HVWEHAS 7 =
T4 P TERIMAESHEEIRICEARSDE 7254 MHARTH L, ZOMITERFERBESIEFICD%
COOM%LLFTCHE%* 2§ %,

T UMD 7 =T 4 NI AED/N—F 4 b (Pearlite: 7254 hekA ¥ A FHRE
IZE 2 )G o TR SN BIRME) OB d 22 AT 5, @OV F0MBTHb, ZD/S—F4
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FOEDAHEBIRESHEOBIMIER > T L, HEF 05 T04%. £H/S—F 4 FTO77%
Ehhho ZOMHBOMME TRMORFEREIT0ISW% AR ORI & 72 %0

@I EBHOWENEDTFIREZRT, @754 FMHEMTSIHY, QX754 b - /%—=F4 |
FLRE ORI TROHV T & » /2o FMKIZHIE L7ZMETH A 9 o

—J7 . FAEOEFIIZ001~01miRE CERIROFEESBENMEY FoREBETEBHETHEL SNk
Dol AT TRMKYORSVWEIET. O LEET 5 &R IZATEd 5 BRAEDIEEE A
W, o DERRv v v, BRB IO EOBIY). EHERIER OB FEEL TWzht, KRS
AL L CIHLIRE B9 B0 FALHZFE L L CPhoto. 6 @ 1 Bt HICEFEF15 (COMP) & L T0.01
mEOAEYERZ 720 1 OFEBODMEPFT CERS M 2ITo728 25, 120% FeO-83% Si02-1.2%
Alz03-1.2% Ca0-6.9% MgODMEL % 15720 100% FeZb M2 B R E 055 - 78t Th o 720 NTEW
DOIRHIRARL LTl < RBITH EHHTE B0

FIZ2BRBIIERAT VORI ETH (COMP) %2/RT, HEORRERZRO—2IZ2DFFE DT
BT D EEDWEIZ104% FeOT Y A% 4 b (FeO) ICRESND, BEENTAEAT 7D 3D
£1349.2% Fe0-20.1% Si02-139% Al:0:-2.3% CaOF B A S I 7ze EEFEEF I 7 7 1 ¥ 5 4 b
(Fayalite : 2FeQ - Si02) DFEHMH B D725 9o Mi221% P20s-11% S & EET %o KIZEIKEART
WIRIE R A DOFEFE DT 2L 2 A%, 695% FeO—320% SiOAMET7 74 ¥ T4+ (2FeO - Si02)
Thbo WEIEAHRS O BRILF ¥~ (Ti02) N F T v s (V) Ol eroiz,

(2) OJI2-2#IAEY

12g & /ANRICEMFIRO B AEN TH 5, ETHITFHTHEBOOBLLWIZE DL, FFNh L
BEOFKEL., ERHKOBHFELRDT,

Photo. 4 D FEk 2~ 7 Ol %R, Ml id R 1/ 3RELWYI D & Lz Wik -7
A FEMICHERE A 27 A FAED BN (S077% C) MEETH B AR T 7id % R
Mz 29 FUEERO RERG B BRBEOHILEF Ch 5. WIHRIKIZ TR E & 2 258k B
MED TRV,

Photo. 2 DO~@IZ MM Z R T O~QURFOIFEBNTEN TH L. OD20 u HifRDREIK
B EY TS (FeS). @O b#kr iRV RAFMEHON HIZ VTV (Rutile : TiO2) @I D
TRALERIZ B F TR RO D 5o WEREROBREE» L OIREDNZ S OFEEBNTEMTH 5,
(7 2) FEMIAEHL I3 Photo. 6 DEPMARER R CiiN5, 4 BRHOFEFH (COMP) OHFRDONIE
PR IC T S b, RO 6 OERSHHEIZT5.6% FeO-380% S THiftgk (FeS) AEE SN b,
ISR TCEDLT7% Ti02-72% V:0: % HE T %0 B L < 813756% FeO-37.3% S T2.0% TiO:
~75% V20:sDEVATIHITEBT 5o N6 OHALEKICH T T 7 DOF 5O E BT RYIE88.0%
Ti02-154% V20s#8 T/ F )V (Rutile : TiO2) IZ[AE S5

Phot. 2 D@D B & & FRME TH H. 21 b ORRLERRP VTV & Bl A THRIK AN E TERR
PHEET Do, 9 DFEF % 2 2T O ERSHHEIX124.3% FeO-20.1% P:0s MBS 2 H N 720 Fe-
FesC-FesPO=TERLEFND AT 4 I (Steadite) DRI TH 5,

WIZPhoto. 6 @ 5 B H O E 1% (COMP) 1R L7z EWIC it s . 100&E 5 & D 72 gkl
1339% FeO (100%Fe) #pTH Bo NEWHDOIIOFEE DD {BEEREA T T A TR FTHEIZ422%
Si02-314% Al:05-104% Ca0-2.8% Mg0-53% K:0-39% Na:0fl i O HERIE TH 5. Z NI21332%
Ti02-12% FeODEE D H %o FIZI20FH DD kKB EEF AR OEEDHEIL, 848% TiO.
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HBONF N (TiO:2) MEEE NS,

k. EMEHERCTIRR L 2P o4 uBIBORE b DERIRAMEW D HFAET 5o Photo. 6 D 3EHD
KAt E T (COMP) RS NMFEW TH %o 5 DFEF OMEETOEEFHEIE320% Si02-135% Al:0s
-20% Ca0-17.7% MgO-56% KO B DEEMIER TH b0 T 1IZ b IPERIEA 5 D302% TiO2 A& A
T5. UESHEOMNEW LTS v (T) 2L TW5, mDIBEERIMETH o 72,

% 72.Photo. 2 D& BEAMMICHFZ R DIXE&EH%E 1 & VIE A (Etching) TEDON/MBRTH 5,
BIR/S—F 4 PEHOKEREHFIZHVIEIRE X 7 4 FAET 5. 5 <800~900CHEE D HLEHE
TEAVI A MIF—RATFA4 FPORFIHE L, —A7F A M/ S—F 4 MIELLTw5, 15%
PDEDRBZEEFETH S ) Mo ZOHRMHE L OMIIMIRCHRBEOLLMETH 5. ®OIZODHL
Kfllitho DIIHBRP LA VT4 M2 o 2WEREDEIR Y R T, WEMIZ686HvE BETH o7z, ®
BHROR 28— 5 4 MEUBOEEEIR TH b, fEIZI90Hy & BREMEM % 2 L7z M IR
JeL7fEx kb LT\ 5,

(3) OJI2-3 8%

T DK ES DM E &, I ER CEHBLORITICEL N SRR ED TH 5, KFIZD
BOERERL24gk 15, REOMMIZEL L, EACETZ &727, BICKAO—FIZITBEEZFH L.
EPIRBBOBRGLE TS,

Photo. 5 12~ 7 WAL A 7R o WiTH O KERDDELY & % 255, £ L H B OGBS E EFT 50
COEBEGKIILEHTI (0.77% C) DS ZHFER T A Tl 2500, B CBID 2R Dbd,
B, ALCEMTHIZBNT O REEDHBRIREASELL Tz, S E & F ) Il o 78kl
REWTH S,

Photo. 3 DO~@IZBEMFMKEE R T OQQDFERERAT 7 Th b EOHWHBITT & VDT v
RAE AV (Ulvospinel : 2FeO - TiO2) & DEFEEKTF 5 /)~ %% 4 + (Titanomagnetite : F
Y UHEERSE) MRS LT 5,

Photo. 7 @ 2 B B $kBGREE & 70 2 AT E TR (COMP) %7/RT . 150FS % D) 7= EIYHD
EPMAIZ X % SER 5 HiE13435% Fe0-35.7% Ti02-11.9% MgOfAK T4 ) 2+ 4 + (Ilmenite : FeO -
TiO2) HFEEN Do THIIFERE B L 72119% MgO% & Tro 16D B IXBR % 75 O 72§54 T
34% Ca0-584% TiOMMEAE S NTze NTO— A5 4 b (Perovskite : Ca0 - TiOz) TH b, 17T0F%
B OBRT AHWAIZ275% FeO-11.7% Mg0-572% TiO: TIZH 6 152 L4 VI F 14 PRT
INAH. 18DF S DD EREBIREIZ27.9% K20-329% AL:0s-412% SiOA i CIEEA (K0 -
Al:Os - Si02) IZREE NS, 190FF ORERFIKBHIT308% Mg0-17.2% FeO-31.6% SiOALHL T
PASAA ((Mg-Fe) O-Si02) &%A9,

KIZPhoto. 7 D 1 Bt H O 4B 1% (COMP) |\ BEMEEAE CIRR L 2200 72 2 #0253 D72 3R A
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COMP Element _1
x 4000 Na20 0.154
Mg0 6.880
Al203 1210
Si02 8.338
P205 0.092
S 0.002
K20 0.182
Cal 1.241
Ti02 0.186
Cr203 0.054
Mn0 0.022
Fe0 120.258
V203 -
0Ji2-1 As205 0031
) Total 138.650
COMP 1]glement . 2 ) 3 ) 4
x 400 Na20 = 0050 0002
Mg0 0.093 0.068 0.799
AI203 0460 13906 0055
Si02 0193 20088 32011
P205 - 2073 0210
S 0.002 1.128 0.005
K20 - - -
Cal = 2.245 2,896
Ti02 0.109 0.069 0035
Cr203 - = 0.068
Mn0 0.029 0015 0045
Fe0 103958 49212 69512
V203 - - 0020
OJI2-1 As205 08 - -
@ Total 104802 88573 105657
COMP glement _5
x 3000 Na20 0.842
Mg0 17.673
AI203 13515
Si02 31.985
P205 =
S 0431
K20 5556
Cal 1.950
Ti02 30.234
Cr203 -
Mn0 0.182
Fel 2038
V203 0.094
0Ji2-2 As205 0.204
D) Total 104596
COMP Element _6 77 _8 _9
x 1500 Na20 0021 0033 - -
Mg0 = 0,002 0018 —
Al203 - 0.028 - e
Si02 0.050 - 0.001 0.041
P205 - - 0036 20112
J | s 37.949 9507  37.296 0.103
‘K20 . - - -
Cal - - - -
Ti02 1685 88044 1.990 -
Cr203 0417 0502 0477 0.017
Mn0 0915 0423 0.969 -
Fe0 75603 16818 75556  124.256
V203 7208 15409 7485 -
0Ji2-2 As205 = 0.046 0.027 0.006
@ Total 114379 128440 114548 144509
Element 10 11 12
COMP F - 0.148 -
x 1000 Na20 0.021 3938 0073
Mg0 0.034 2.839 6.847
AI203 = 31.427 0.788
Si02 0018 42219 1.180
P205 0.009 0.074 -
S 0.001 0.967 -
K20 = 5.322 0.114
Cal - 10.378 0314
Ti02 = 3218 84757
Cr203 0.016 0028 0.067
Mn0 - 0016 -
Fel 133.930 1.229 1427
V203 0.027 0.023 0.281
0OJi2-2 As205 - - 0.056
©) Total 134056 101523 105004
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COMP
%500

OJI2-3

CcoMP
X500

Element 13 14
F oIl -
Na20 0036 0697
Mg0 13323 2520
A1203 0755 292953
Si02 0100 36783
P205 - :
‘ S - 0,002
K20 0135 22278
1'3 CaO 0.122 1.496
Ti02 78473 14793
Cr203 0183 0028
¥ . Mn0 1481 0285
14 Fe0 2504 1893
V203 3072 0102
As205 0273 0028
Total 100617 103858
¥ | Eement 15 16 17 18 19
F . 0000 - . ,
Na20 0037 0116 - 1631 0576
Mg0 11906 0121 11682 0016 30757
AI203 6097 0133 0305 32020 0116
$i02 0042 - 0022 41234 31630
P205 - 0424 0013 0007 9576
1 S 0000 - 0009 0007 0001
. K20 0003 0081 0044 27043 0265
Ca0 0014 33950 0113 - 8376
- Ti02 35649 53422 57197 0966 0488
Cr203 0145 0017 0021 - -
Mn0 2030 0226 1808 0044 1415
Fe0 43540 0962 27512 0323 17.206
V203 1812 0313 0689 - 0011
As205 0154 - 0153 - 0403
Total 101436 94817 99566 105089 100820
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