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chmLzezr, BO - A% - BEGIR 2 EHRE LERLZERPRESL 2 L2 L, Sz A
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PilE, SO HEEICL DREFEICOWTINERT 2 S@EIEN TE MR 2 iEMcE /205, 8
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(1) FRAPEMHIZONT

FERMEOHIZ, HEREDIOAF 29 7 TH D, 7o, BT 5O KRG R OE
FOERBCR TR SNk o 7 SIREEO LIERIIOWT, T 9 2ERET L2 L. FELHD
FEREHBZETH D,

REFOWMEMILHEE) P = N—3 R 22T T OfRE52, 3L LREESEL L
55 BEYI LY TV TH L, Nl (I~ FERBESSRILY) 13670calAD - 770calAD (2 o). No
2 (R LAV ESEER 2 7)) 12.617calAD - 651calAD (1 ¢).No.3 R /RN ISR E )
12326calAD - 383calAD (1 o) OWEE/z0 55 BREYO LI S il PR~ %I L L2 7
A, CHICEBEETHDIENL TH D, No2 D (38) IZIFER~ LB A T, Z ol HIRED S 28
B TR0 R H 5, 3B (7R R e L BS540, 3
FEGEY) T L Tz ZE A iR L7 TTREME D B8 T & oo No IR W — N =R R8I
BVl ENT, BEREEIIED L) RPBIEIE 2 WS, KBRS (58b) (ZHAMEIZA R -
I7DMEMNE L Twize TR 2B, SIS L w7z RA LTI G E T
S, 2025 BOfEMOHEM O L T, BIERLT7 A7 7V bOWEEED
%o WA KFREB265 BB I L RE S (BHEN238 1 7 HALE L) 12OV T 20144 EIZAM
SHEMRMEZRAATZD, REALTHEARNETH o720 S LT EDOHE Nol - 2) Tl K
HEHER L BET 2 ERIIEON L2 o720 LA L GBE OARMIECIZIR R P o 1284 Ck
M - £#2016) L EAEEO D L ERIES N,

(2) HERILHEFEIZDOWT

RIS BT B BB N RAVEE R ZE T, BB R HREEOFEICL > T2
DEEDPES N TV Do ARFHNIVED & IR HE DO B S | 4 BEMUETE TR T4 T,
LN 2 B & T ADHEINT B 2 EDWH S E > T D REIFEC X o TRIER O KR D
ENDODPBEETNE LE 2 72,

HEEA KRBT 2 AREE I, REBA~FRERRY EMERET 5, FEHRIT. BEE
T 5 ER ORI & MRS ERERICD SR E LA AP SN2 E MR TE 2, 72751,
% L OEWTEEINF L TV 5 E SN IRIICIE R L 7 i EE~ 8 il o B Y Tl
F =NV MERER EPFART, SHAFE~BRED S FEREYOAL AMEINTWE,
DORFRIT. REHFAIV, BEE, K, F#REAKRORR LRI TH 5,

(3) MEEBIZHERIZONT

AP AR g CHEERICHE R & il A2 T ) . AR SHERRABIFICA S
HUEE R b Do FRIZHERITH - AES - dL ki 2 EABE OB THE CHET A CRHE - =G - A -
e xR - FH2017) o WEEEE & D Am O REME &2 B E§ L ARRIKRI L 720 #28, de k)l
IO LA - Jb BT OB HICEE T 28R Th 25 2 LAV L 72, FAT#ER IS
BEFE S 5 PATEEFC O A LM AR S TH ) CRE - &4 - WA2018) . #/EHIE, db BRI
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5 PRSI B B R FEAME (AMSHIZE)

5 PRk 28 4R FEFRA I BT A iR R AERE (AMS Hl%E)
XY A= x A RS
(1)1 L & 2

FEED (G FEEGTEEASE 4 B - 55 6 ENEEMPICHTE) X, ERANIAREOILM
PHAIET 50 ZNFE TORIMAIZ L D REPTIE, IR OR L P4 B O B R SE R
L EPHHENT WS, Al BEREOREFERIZET 2 1H T 155 72O Rk RN E %
L7

(2) 58 & R R

AREAIE 21T 9 3EHE . MSCEC S SN A 135 Bdi et S oA 18 (No 1), 2R
PR ? & SNDI55BREY No.2), BRI E b 8 58 EY (No.3). ML
EENDBIAFEREY (Nod)., ZEEFE SN2 95EREY (No.5). %5EEHE~FLrA L
N5H105 8 Y (No.6). BRI L SNAHIIFEREY (No.7). BRI —FLRRL S5
127587038 (No.8) - 1 5#iali (No.9)- 1 5kzE (Nol0)- 275 jk2E (Noll)- 375ik2E (Nol2)
TR SN2 RAMILEDGFI25ETH 5o REOFEMIE, #EH &I FRT 5,

(3) 70 #r i &

FALIN AT S 5 8%, TEL2W) B <o iR (HCD) 12X ) pRERYE S M v a0 % IRk,
KEEALF bV 2 (NaOH) 12 & 0 FEREERS: 7V 4 0) WsRY & Beds, HCUZ X ) 7v 7 1) ALERER |2
A L BRI SE MR VAR R R AT A (B - TV ) - BRILEE AAA:Acid Alkali Acid)o R (X
HCl, NaOHFIZHAImol/LTdh %o AEOMREE. B LRFZEORHE, 757 714 Mt (8% fildk
LKFETEILT S) IFElementarftt®dvario ISOTOPE cube & Ionplusth: d Age3% ik L 72 H B L2 &
VD, WHEZEDO T T 774~ - SR EFARZNECHE DNV F 7L A8 % FH W CAZEImD L
W27V AL, HlEREE T 5,

WY 7 gt E N— A L L72"C-AMSH HZ#E (NECHE) 2w, "Coat¥. “Cig
FE (BC/MC). 14CHERE (MC/PC) ZMET Ao AMSHIERC, KEEZE#ER (NIST) A5t
N DR (HOX-10). ERREF I A 532t S 2 B8R TAEA-C65), Ny 7 7 I
> Fit#l JAEA-C1%) OHIEDITI -

O PCITBRFZEOCIEE (PC/7C) RME L. HERELSLOFNETHRE (%) TERLZD
DTHbo WMHHMERFEDFHMNILIBBY O F-ii55684E 2 3 %, 72, MIEFEMIL19504F % 3%
HE LR BP) THY . IR (One Sigma68%) (ZHIMT BERTH 5o HIEEL
DOFRITEE, BEBEFEESTOMEICH ) (Stuiver & Polach,1977). F 72, BEWEHIC—HTHE T
FLELRLT .

JEAEEZIE I WA Y 7 7 id, Calib7.1% v 5, #IE I 1ZIntcall3 (Reimer et al,2013) %
w5,

(4) o #r & R
WRER LIRS ORI TN BEORLE (AAALH) A TE7 F70, £RWER
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119 D53 7% kF %2 BT & 72,

IR ARHIE 2 £ 8 L 7245 40MH 1%, No.113930 = 20BP. No.213405+ 20BP, No.3131260 = 20BP. No.4
122465 = 20BP. No.5131340 + 20BP. No.6(£1250 =20BP. No.713860 = 20BP. No.8131140 = 20BP.
No0.912855 = 20BP. No.1012310 = 20BP. No.11131210+20BP. No.12iZ330+20BPT& %

JEEERIE & x. KA ONCIREEDS— 58 TH 255684 & L CHM SNz EMR I L, #Eko
T AR S RIS DB X 5 KA ONCIREOZEE). KO oy (MCoFii5730 +
404F) ZRIET AT LICE o T BERISESITE2FETH S, RIED D L1274 5 EAAILERR LD
o TV L EWMRER GERITMBED AL O T, BRUBEOVCEREZ KL T\Ww5) HxHnT
SN TEY, ®FO L DIF20134F 125K S N/zInteall3 (Reimer et al.2013) Th b, LB, FEA
M L Cid, B2 olc L), WEBREORZ SICL s THE LD L2005 ETH 5
7% (Stuiver & Polach 1977). KA 2 BIEMARZ SNV 7 by 7 OWEHIES) g, HateEh
LRTWEHIZ, RIZIIADHE (LERM) 5L (£2), LEHRTIIADMEEZTT,

20 OfEIZ. Nolix915~795calBP. No.2iZ510~335calBP. No.3131270~1175calBP. No4i32710~
2435calBP. No.5iZ1300~1190calBP, No.6131270~1090calBP. No.713890~725calBP, No.8i31170~
975calBP. N0.913795~705calBP. No.101%455~305calBP. No.11131220~1065calBP. No.1213465~
310calBPTH 5 (K1),

SRIOGHHED D B, 135 LHTHRIE SN2 (No. 1), B & U145 By Tl Sz
RALEE (No.4) @ 23T, MUHROEME SNTwh, WIEERY AL L. No. 1 AR
~12HA R EE RECHENRTE D, 22 DH LWRIMIARAL CWR EEZHNE, — T, 1458
FEYTHIE SN2 RALM (No.4) (&, 2710~2435calBP & 72 ) o #B SRR ~ A2k A B D 4R
LD, R LWEREIE SN TS,

ZNLAORETAD L, BREIFRE SN D 8 FEREY (No.3) - 9 5B EY (No.b)., BE
B~ SEZE B & SN A 105 BREY (No.6) - 125 B REY (No.8) - 25Kz (Noll) dfHk
i TH D & cal AD670~920 & HEsE SN B EE L AN TH 5. HREIFRE S5 115 BEY (No.
7) EHEEEER~PREERE SND 1 5H8EF No.9) [EHIRfETHS &calADIIORIZTH D |
HESNDEMR LD S HETH LA EO RS D 5 .

PlE. No.1. No.2. Nol0. Nol2D & ilFHIEFER2 O RECHNTE Y. 2242 D Lkl
WANRAT % % EHGESLETH S ) o 7o BEER~PFRBRLBES N2 EEL. 20T
EFCIEA A B AL, EREORHIRR 2 &2 B E 2 TR 2 080D 5,

5| A3k

Reimer PJ, Bard E, Bayliss A, Beck JW, Blackwell PG, Bronk Ramsey C, Buck CE, Cheng H, Edwards RL, Friedrich M, Groo-
tes PM, Guilderson TP, Haflidason H, Hajdas I, Hatté C, Heaton T]J, Hoffmann DL, Hogg AG, Hughen
KA, Kaiser KF, Kromer B, Manning SW, Niu M, Reimer RW, Richards DA, Scott EM, Southon JR, Staff
RA, Turney CSM, van der Plicht J. ,2013IntCall3 and Marinel3 radiocarbon age calibration curves
0-50,000 years cal BP. Radiocarbon ,55,1869-1887.

Stuiver M, & Polach AH,1977, Radiocarbon 1977 Discussion Reporting of 14C Data. Radiocarbon ,19, 355-363.
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5 P2 EERIAR I BT B MU FHARANE  (AMSHIE)

1 HEERFERBERR

ElvaE TEAE L ARAE (RE3E) IR (R | AEEREL [W0ERUEL  LEREE | 513C (%) |[AEAUE (BP) [E AR ECE Code No. fili%
Nol |13%+4% i%féi TR (4 2R | B - |- 4o |[IM(AAA) | -86+027 | 93020 | 929 =20 | pal-10467 | YU-5614

No2 | 1B ciRitthl IR L | seAbdt (2 ) EE_2N |64 HR34E - [IM(AAA) [-238 £ 0451| 405+20 | 404 * 20 | pal-10468 | YU-5615

No3 |87 E/E) %ﬁgi BALH (7 1)) TV ER (e |34 4o |IM(AAA) [-29.2 +0.338] 1260 = 20 | 1262 = 20 | pal-10469 | YU-5616

No4 |145 B/ REEL |BALH (7)) LAERIN M |4-54E [SR4E S |IM(AAA) |-254 +0.339] 2465 + 20 | 2466 * 20 | pal-10470 | YU-5617

No5 |9-FB/EY |RuEL R (2 1)) fggﬂ” # |54 Ffl |IM(AAA) |-237 £ 0338|1340 + 20 | 1338 + 20 | pal-10471 | YU-5618

No6 |10% B %‘fg BALK (25 5 8) | HEH AR #|104F B 1AL | IM(AAA) [-250 + 0.336] 1250 = 20 | 1250 = 20 | pal-10472 | YU-5619

No7 |\1LZEREY | REEE R (2 ) I vENR | 174 VT | IM(AAA) [-259 +0274| 860 =20 | 860 = 20 | pal-10473 | YU-5620

No8 (125 RIS | RALH (2 Z5) | 37 IR |IE 448 i IM(AAA) |-258 =031 |1140 =20 | 1142 20 | pal-10474 | YU-5621

No9 |1 Fuali HefEt | RALH (2 ) I IR | |54 S IM(AAA) |-290 = 0363 855 =20 | 853 %20 | pal-10475 | YU-5622
Nol0 | 152 BEHE E | R (2 ) I VHENR | |54 B LA | IM(AAA) [-260 +0339] 31020 | 308 =20 | pal-10476 | YU-5623
Noll |25 JEHTE b | ALt (- 7 80) | 3 77 20K |46 | 1648 HH04E [ IM(AAA) [-29.7 £ 0405| 1210 + 20 | 1208 = 20 | pal-10477 | YU-5624
No.l2 | 35 jk2E JECTHTE b | BeALRS (229 7 60 |8k M |SAEDUE | M0 | IM(AAA) [-27.7 £ 0.288) 330 =20 | 331 =20 | pal-10478 | YU-5625| # 7 H

1) EREOF I, Libby d 155684 % i
2)BPAEAIEIE. 19504 % 4 & L CHJ4ERTCTH 5 2R T

SR L 2iaid, MERE

4)AAAZ. B, TV BB AR,
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x2 EBFERERR

sty | METH  EERER : Code No.
AR ARXS IE it

No.1 [929+20 cal  AD 1042 - cal  AD 1056 | cal BP 908 - 894 0.163 calAD pal- YU-
a cal  AD 1076 - cal  AD 1105 | cal BP 874 - 845 0.374 1096 10467 5614

cal  AD 1117 - cal  AD 1154 | cal BP 833 - 796 0464

20 cal  AD 1036 - cal  AD 1157 | cal BP 914 - 793 1.000
No.2 [404+20 g cal AD 1446 - cal AD 1475 | cal BP 504 - 475 1.000 calAD pal- YU-
cal  AD 1440 - cal  AD 1498 | cal BP 510 - 452 0932 1462 10468 5615

20 cal  AD 1509 - cal  AD 1510 | cal BP 41 - 440 0.004

cal  AD 1601 - cal  AD 1615 | cal BP 349 - 335 0.064
No.3 [1262+20 cal AD 692 - cal AD 729 | cal BP 1258 - 1221 0.647 calAD pal- YU-
a cal  AD 736 - cal  AD 748 | cal BP 1214 - 1202 0230 725 10469 5616

cal  AD 762 - cal  AD 769 | cal BP 1188 - 1181 0.123

20 cal  AD 680 - cal  AD 773 | cal BP 1270 - 1177 1.000
No.4 |2466 =20 cal  BC 750 - cal BC 683 | cal BP 2699 - 2632 0495 calBC pal- YU-
cal BC 668 - cal BC 638 | cal BP 2617 - 2587 0218 646 10470 5617

7 cal BC 590 - cal BC 576 | cal BP 2539 - 2525 0.072

cal BC 571 - cal BC 536 | cal BP 2520 - 2485 0215

20 cal BC 762 - cal BC 484 | cal BP 2711 - 2433 1.000
No.5 [1338%20 4 cal  AD 657 - cal  AD 676 | cal BP 1293 - 1274 1.000 calAD pal- YU-
24 cal  AD 649 - cal  AD 692 | cal BP 1301 - 1258 0962 667 10471 5618

cal  AD 749 - cal  AD 761 | cal BP 1201 - 1189 0.038
No.6 [1250+20 cal AD 694 - cal AD 703 | cal BP 1256 - 1247 0.119 calAD pal- YU-
4 cal AD 707 - cal  AD 746 | cal BP 1243 - 1204 0736 732 10472 5619

cal AD 763 - cal AD 772 | cal BP 1187 - 1178 0.145

cal  AD 679 - cal  AD 777 | cal BP 12711 - 1173 0939

cal AD 792 - cal  AD 804 | cal BP 1158 - 1146 0.020

20 cal  AD 813 - cal  AD 824 | cal BP 1137 - 1126 0012

cal  AD 840 - cal  AD 861 | cal BP 1110 - 1089 0.029
No.7 [860+20 g cal AD 1167 - cal AD 1208 | cal BP 783 - 742 1.000 calAD pal- YU-
2y cal  AD 1058 - cal  AD 1075 | cal BP 892 - 875 0.020 1187 10473 5620

cal  AD 1154 - cal  AD 1224 | cal BP 79% - 726 0980
No.8 |1142+20 cal  AD 883 - cal  AD 902 | cal BP 1067 - 1048 0319 calAD pal- YU-
7 cal  AD 919 - cal  AD 963 | cal BP 1031 - 987 0.681 921 10474 5621

cal  AD 78 - cal  AD 790 | cal BP 1172 - 1160 0.036

2g cal  AD 807 - cal  AD 820 | cal BP 1143 - 1130 0.017

cal  AD 824 - cal  AD 842 | cal BP 1126 - 1108 0.030

cal  AD 862 - cal  AD 974 | cal BP 1088 - 976 0918
No.9 [853+20 cal  AD 1169 - cal  AD 1176 | cal BP 7% - 774 0.157 calAD pal- YU-
7 cal  AD 1182 - cal AD 1215 | cal BP 768 - 735 0.843 1192 10475 5622

9y cal  AD 1157 - cal  AD 1225 | cal BP 793 - 725 0972

cal  AD 1231 - cal AD 1245 | cal BP 719 - 705 0.028
Nol0 [308+20 cal  AD 1522 - cal  AD 1573 | cal BP 428 - 377 0.788 calAD pal- YU-
7 cal  AD 1628 - cal AD 1642 | cal BP 322 - 308 0212 1558 10476 5623

cal  AD 1497 - cal  AD 1505 | cal BP 453 - 445 0.015

20 cal  AD 1513 - cal  AD 1600 | cal BP 437 - 350 0.747

cal  AD 1616 - cal  AD 1646 | cal BP 334 - 304 0238
Noll [1208+20 cal AD 72 - cal AD 779 | cal BP 1178 - 1171 0.084 calAD pal- YU-
a cal  AD 789 - cal  AD 830 | cal BP 1161 - 1120 0524 821 10477 5624

cal  AD 837 - cal  AD 867 | cal BP 1113 - 1083 0.392

. cal  AD 728 - cal  AD 736 | cal BP 1222 - 1214 0.025

cal  AD 769 - cal  AD 885 | cal BP 1181 - 1065 0975
Nol2 |[331+20 cal  AD 1499 - cal  AD 1504 | cal BP 451 - 446 0.051 calAD pal- YU-
cal  AD 1512 - cal  AD 1528 | cal BP 438 - 422 0.172 1565 10478 5625

7 cal  AD 1552 - cal  AD 1601 | cal BP 398 - 349 0568

cal AD 1616 - cal  AD 1634 | cal BP 334 - 316 0.209

90 cal  AD 1487 - cal  AD 1604 | cal BP 463 - 346 0.793

cal  AD 1608 - cal  AD 1640 | cal BP 342 - 310 0.207

1)#4%121&. RADIOCARBON CALIBRATION PROGRAM CALIB REV7.1% ffi /]
2)FHICIERITR L2 BT OME A I L Twv b

3) T H & ALed B D AYE)
4RI ELOMEDSA B L 6 1368%. 20 1395%Td %
S)IHIRIIE. 0. 20 0FNERELE LA, MM
6) YL, ST O EFE S 5 SN A AFAUEIIREE L 72 b o0

&=

S, BUEMRS 70 7 T AHTIE S NI2HE 0T LBAT VR T w X

I, WTH Z O TV,

IZFLOMEATEAES 2 AR Z IR L2 b D TH %o
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6 IRALMETE R E
(k) T BRsE gt
(1)1 L & 2

AL, BV =22 G LT HIREBMBOREAETSH ) . AbEED SR L~V D[R 2 53]
RETH Do AL, fEH % EOBALA L B L TRENEDS D0 e 5, BT O HRMAELE D
HEEDTTRE T D B A%, ARES TR X 2 FHRIRLHE T RS T2 0 I2b % %,

AEEERNE, A TR A 4 #EIRAR, 8 6 EE R HANIZHTE S 4o FEIEREIC B VT,
HROBREY ., REVHRHEIN TS, 22T, TS0 L) i+ LzRIIZOWT, K
LR D R S BT E 2 479 o

(2) 7 #r & K

UEHE, e SN D 9 FEREY) (BERKERIME L) X4 L7238 No. 1 ~i{FNo.5., 12
FEOREY) (BERFEREE L) X0 L25ENo. 6. 35 kEE (RZKHE) L)Lt LEE
No.7 . #FNo. 8 DR LI 8 W TH 5,

(3) 70 M &

BIREREDSTEIIRD EBY) TH Do 2 I U -CHrfif 2 ik ORI & [F28) U i ik
HEFFE) ., HMm (WE & M) OIAR=Mm e FR L, EHEBEIIC X > T50~1000fF THI%:
U720 WIEIE. ARMHEEOR BB X OBAEREAR L ORI HIZ X o T T2 72,

(4) 7 #r & *

RKLISHRZRL, EELPEBOMEBETHEEZ/RT o FIZEERBR L 7 o 2R EO R &
LYo Ak, AEHIBEEENDE L BRI LIRIKTH - 72,

x®1 BEEHICH T IHERTHER

#AENo. JEHE Kk (548 H44) IR fi§%
1 FEEY (B R RIRME L) | Castanea crenata Sieb. et Zuce. | 7) 10cmbL E HRE 20 L itk
2 B (BERRKEIRIHE L) | Hovenia rURFVIE SemP b WRB T L IR
3 %"{L% (BERFKBIRIEE 1)  |Castanea crenata Sieb. et Zuce. |7 ") SemPh b RO 720 LRtk
4 9 FELEY) KRR BIRITE 1) | Castanea crenata Sieb. et Zuce. |7 ") ScmPh b BOE 705 LIk
5 9 B R FEIRIEE 1) | Castanea crenata Sieb. et Zuce. |7 ") ScmPh b BB 2 L IR
6 12%%; B (BERRIEIRIAE ) | Quercus sect. Prinus aFJ )83 ) T lemPh k- R 2 L IR
7 328 (heZERRTME L) Quercus sect. Prinus a7 )Ea ) 75 #3cm R 720 Lk
8 %}”—J : (JRZEETE 1) Quercus sect. Prinus I+ FE T T SemP 1 HRE 7220 Ltk

1) 21 Castanea crenata Sieb. et Zucc. 7 F %} #AFNo.1. 3. 4. 5

FHOIL LD KB O EED» BN T 28I TH %o B DS MM TEE ORFILEHU
WAL BRI/ NEE DK IRIZESN %0 EEOEILIZHEILTH o HETHEIZ RN 2
5 7% 2 B O RIVERHHEREL T % o

DEOF s 7 ) ICRE SN D, 7 )ITILEEDVEREE. AN, WWE. JUNZa A+ 2 %E%ES
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T, #HE S20m, F0AmCHWTH S REWH DIEE E30m. F2mIlET So A5 - REF
PEDSE ARIZ & CiF 2 28T BUETIREEEE, 2B TR, M. WAL Fik. 372K EIA<CH
WHNLS,

2) aFIEaIFIH  Quercus sect. Prinus 7 FF} AENo.6. 7. 8

FH DL LOIZKEDEED 1 ~ BN HBIM Th S BMD OB I TEEOFEIZE
WU L WA R CLE RS TR o 7o/ NEE DS KRIRICECH) T 50 BEDEILIIHEILTH S,
SHAARRI PO 22 & 72 2 PR T B8 0 b o & KI O IR © 72 % B TR
Thbo

Dot sarI@gar 7 icEsng, a3+ 7B/aFImicizhyv, ars, +345%
T R AFIAH Y, AuiEE, AL HEL SIS AT 2 EESAT, HS15m. £06m < H
\ZET B MITTEBTHDIZE A, BEMZ EICHWONS,

3) rRFVIE Hovenia 717 AE FFE #FNo. 2

KEUTIERED I\ EE DD 5\ 1E 2 ~ 3B HIHEE L CEYI T 28N TH 5, EHED
PRI TRA 22 SBRAT 1220 THR 2 128 Ly B3R CLI/NE CIRBE O 3B HSHUM B 5 W IS a2 2
~3MHEAEL CE XS ITHIET 5. # MM EEBFERSEFICAR O NS, BEOZILIIHZE
LTh ., BEMHEELINS . KEKRERET 5 TR EEREGHIERI T, 1~ 6 MigiET
H5bo

ULEOBEE» S r v RFVIBIZHEEND TV RFVIBIZE T Y RFD, 577V RF VDD,
o rRFAeEE REBDED) . AN TWEL NS5 Ly 7o 2R 3N, WEL Jui
AT %0 WINBBEERGARTH . MIFNLHDSH SRR EM T, B, KA, &5, AL
IR ALY (W

(5) Fr R

FEOER, HEeEZ SN L 9 FEREY (BEARERMEE L) L0t LRI 5 ik, 2
VA, FYRFVIRBLETH o7, Fo, 1258 BREREREE L) X Hd Lz
Lri. 35k (REZREE L) L DIMEL72RAM 28 wihbarIEa - IHiThd o7,
B, FEREE LS B4 L2 OETEIESenbl Lo b 0h % L, REKRE LS HEL
72 AL OIE TR SemF 7212 5emll - TH - 72,

7R3 FI7EAFITEHIIT NS EMOOBICEALZHTH Y 626 BRIk Tk
BEMIC L CHWSN L, FRIZ7 VI - (REFEDSHRO THWHMTH 1) . HF R TIIAH T EE
(RS IRAURI 2> 5 PRI RS CPRIRER) 205 7 ) O@EEMAPH L TWwb,
T, 20RaAF TS THINEH 2 EOBREM & L TORIH S, BEEICB TR 0E A
LR THD, F Vv RFFVIBRIPRPEM TH L05, 00D % CIMIAHENES M TH D .
BE TR EOBEMRPRAM L LTRSS, 2B, AFETIIFHIENR RERR
KIAD B FREAR) OBRMERR S BEM bz EEZbNE T v RF VIR AL L
LTwb,

Dbzt BEEHROE OB EYREE - &) U2k, EEDO5 )] 125 AR
HICHELZz27 )3+ 9B/ F IEHDIEN, RLRLEMCTHEVY DA ML ES = r v K-
BAMELNTWD, T2, REERE LX) L LRI EE L KFLEPRREVWaF S Ea
FIHEIAEONT VD, AEHCTHEESN7BEIIC TR LR IALS DA T L0V THY .,
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BREOBPFEDLPS S5SNI EEZOENL, b, RIMEZWT RO BEEENDZE L HRE R
LIRIRTH ) . BEMDPKE R EZL o TRBES N, HDHWIEFH R EOMEM L LTRSSz,
LZRAbND, b, BARBKRHE LI VB ELZZ ), 7R F VB, HoEbRE <, BEM
TdH o 2D =

SE X

BHRC BER - IH S BA (2012) AoEdZE MEAREGRN 7 — 5 X— 2. L, 449p.

fef % - JEHE 3 (1985) ST M. AM OREE, SUKRETMR, p.20-48.

At % - JEHE i (1985) IR OMIE. AM OREE, SOKEIIL p.A49-100.

It B PP BESR (1988) HAROEBRILOREGAREL, HELR, 296p.

wiE FIEZ (1999) FH TSR AU OB, S TEPR el i LR e i S i B e i 1, 5 TR
SCACAREL S L RS LR R A 5 530448, (M) & FIR SO LIREL R SE AR AL i 2 > & — p124-128.

R KR (1988) (LR BF & AERRERE. A - 5750 - FOOGH [P seilais & EHE397 o & I o R T3P B 58
AR, A TR SO LR LR SE MR SO L A AT S H 35 1304, W1 NG T I SO LR LR SE IR S AL
Mt —, pll-69.

LR RES (1992) FEFHSBFSEMFRA ARG, EE 4 SR LM R S I A, 5 TR SO LR 2 S R el S L 8 A
EEHI67H, MEENE TR FSE ML £ > 4 —, 57 p.

IHE B (1993) HAFIEZ BT 2 AR I 4R SRR — A 20 & W7z AR - B AR L. A SERTFZERFRISE 1 %5
AR 7E S, 242p.
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1. & L & (I

AL AL =R RSO B TE ORIz, R, 53 BB . BEA . BT T,
FE. WiR%G EORALH T o KD, AFR. &R B, iR =K. R R, B % &R
FHOKICHKT 2777 (KIUBEY, b KIUK) BEELREOLNL, & 1T, B
LRI L7226 D% {2 Tid, BHPER S S ICEARBRN 2 r T 77 -y s
(HTH - #r3E, 1992, 2003, 2011) IS NCTB D E il @Rz & CTRMASI 21T WER LA A
HODPRIEET 7 7 2T 5 2 & T, #RLEORBFR S HIIEEHEY S EBEOFNA 2 &I
BT 2HEHMEHONL LI > T D,

HH AR OZEIERAE TS KIKOTRMESE W HES I SN2 L6 FHFHAH Y
FIZE DS N RIS, ERENTT 7990 (77 I, 77 /g, 8
FE, EPMAGH) #FEMBL T, T TIERDPHSL DI ENTWLIBET 77 LORELXITH 2
ko7,

(1) & 7 K &%

OB 7KUKICEENS T 7 TR OB EZ EENICITIET 272012, 77 70 % Eiit
L7ze GO FIEIIKDEBY TH A,

1) #k2g% FE,

2) BEWESI L VRS ERE,
3) 80° CTIHIEF R,
4) FARBAMSE T CT 7 TR ORI 720 5 R0 4 & BEE

(2) 4 #F & %

77 TG OFEREF 1V ITRT . 5RO A 2B AR A 2) T S ko 72 b
DO, KINH T ADL LB ENT KINF T 2%, AR 2R > DIROB AT, 43 E i il
WNTNVIITH D, TNHOMFIE, EOEHLRBOLTH D, NERILY (B 1SN DYtoE
gy & L CiE, BHTHEA R EEHEA AR Hiv b

4. F 7 IR CKILF 5 AW - BRI OAT)

(1) 4 #t h &

I B 7 KIWKZRMRIZ, KT T ZAOEEHNEARL, BREMLBEIEDOEHRE GHETK
D5 KA T ARG & BIWREGAT (KILT 7 A5t e b Cr 7 T ITE %) %
FEhL T, KT 7 2A0GFIEEN & AR KO, EHWME EORHZ EEMICHL»IC L7z, 7
MOFIHIKRDOEBY) ThH S,
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1) #kH2g% FH .
2) EEWEIEEIC X 0 R R BT,
3) 80" CCIHIRIZ
4) SATERIC X 0 1/4~1/8mm & 1/8~1/16mmD kLT~ % fifi Bl o
5) RICEEMEE T CTL/4~1/8mmbZE D2508 F 2 8% L. KILAT 7 A D - WS H =2 6 TN
B R B OEHELRD L (KILT T ARG o
6 ) fRIGHMBEE T CTl/4~1/8mmA £ D FSLW 25047 T % #1%E L  EHLWHLEL % 5K D & (FEEEWAH 54T) o
(2) o W # R
7 7 TR ORFERE K 1S, KIWT T AT & BIWHR T OMEREFR2 LEIITRT,
OB 7KIKICEENLKINATT A, B, EHEWOEEFRIL, NEHIZ148%. 492%. 60% T, #%
WM DOEHEEDNE N ZORFNIEENLKINT T AL, EHERIE OGIEIZHHEFRE AR (80%) .
AL (76%). AR Y DIREEAED (68%). BAEHNNT VR (04%) ThHb. NEWHTLY (B
SRS o EHEWE LCE. MHICHRTHA (472%). HEHEA (260%) 2RO LN5. &
FHAREEHE A OHIZIE, KILT T APMFE LS D0 5,

5. JEIrEAE (KILAZ A - #I7H4)

(1) W & 7 &

OB 7 KKIZEENZ KL T ALY (FHER) OFITFRUEZIT- T, IBET 77 £ DOFH
EREONM LKMo 72 WEMNRE L2 KUY T 2131/8~1/16mmD b DT, F 7285 #47 13>1/4mn
DY D% FEREMBEEHNCTE 3 F L2 BICEIH L2 D TH D, WIE B, mEELH
JEPTEREES: (I, 1993) 12HEo 7z

(2) #W = #& £

JEITEEORERERE R4 ITRT, ORI, SFEREOERINEHIEEEDEOREWIEET 7 7
DRI T 2B L ORTHEA QRIS b TOR L. I B 7 KIKIZE TN A KILA T A (30
W) LHEVFEEA Q0RT) OEITERIE. £ hin 0 1510-1514& y  1.704-1.708TH 5.

6. EPMA 7#F (KILH T A D TR 5HT)

(1) 4+ ot /&

T8ET 7 5 L ORIEREL S HIZM LS 5720, il 4 ORT- 0L 7 58 O F 5 H % B & 2
2T & ZEPMAGHT 2 Fhts L 720 TR R, RGBSR T CLl/4~1/8mAs O 2> & FE L 72K
WA T ATHD, T/20 FHNEH LB 7o -7~ 707+ 5 4% (EPMA) . IWEX
FHAEH O HAREFJXAS0OMWDSEEPMA T %, MI#EL15kV, HETEROOL u A, ¥ — A%
10 umOFMTIT 5720 B, HilEI121d0xide ZAFH: & Fv: 72,

(2) 4 #F & #

I B 7 KIKIZEFENSKILF T ADEPMAIZ X 5 o ofkER%27 512, IB 7 KILKE
RFEWHATET 7 125 EFNL KUK T ADOFRHBZ F 6 1R T,

OB 7 KUKIZET NS KUK S ADFFSHBNE, BEFEDICHEIK L TWAIBET 7 5 & bis
5E, Si0,B LUK0ICZL L, #IZTiO,n ALO;. FeO*. MgO. CaO. Na,0% % < &z dh 5
CEDHS Do T,
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IB7KIWKIZEL &EENLKILTT AL, ZD

b

OREL JRITERIFE . S S FHEA S | £96,000

EFIOTMETIT 75 (To-Cu, KihlZA, 1966, F-J111983, HIH - #rd:, 1992, 2003, 2011)
k3 seE2ON5, BHWL ., fIHEASCHESEN (EbETHENL) SV &R, FHhEa
DOIEITEEED S, To-CulclHET L EEZ ONL, oz &5, 1T B 7 KILKIETo-Cull [[F5%E

SR

8. ¥ & ®

EHTREES TS 2T 7 I EREE (IB 7 KK x5 e LT, 77 s,
7 7 FHREAHT CKIUA T A AT - AT . KWK T A B L O OTEIEIE, 25
WZKILH T ADEPMAGHT % Flti L 720 2 OfEH T B 7 XK HRHF T 7 5 (To-Cu, #£6,000
R ICRIE S NS Z EAVHIH L 72,

ik

FARDBY - It HHR (20000 =REMIET 2 7KH-3, LM-8O &M EHiitT 7 7 k&7,
W R (1972) #UiER - ANAORITRICL 27 7 70ME- T 7a 0 0y —OMENIIZE. UL,

FE A (1993) ImEEZALAURIT sl HAS IR im [ IUAC SR T 2 1, ORI,

p.254-269.
Bk e (1993) B — el mIrEslE . ARSI A [T 2 1, p.136-149.

FldAde (1983) +HIHMHT 7 ZosAm, A, Ml 40, Kb, 28, p.263-273.

SEIUFLHEZE, 39, p.107-120.

11,

p.149-158.

M ¥ - 89k Bk (1992) [KILIKT b7 AL BOLRFHRE, 276p.
WIH & - 303k Bk (2003) [#HAKILIKT b o AL BOEREHM S, 336p.
WTHI & - 3t Bk (201D [#HAOLIKT b o A (B 200 ) BTk E, 336p.
Kt W -mIL AT - B B AL - kA Mz (1966) BlIT - TG R OB & KINK. SEIRRIZE, 5,
p.29-35.
x®1 TIIHRHEMER
o BH-Aa97 Kili# s A EvL
AR 5 o kAR 5 T 6 (BB DY)
T B 7 KK Aokok pm(fb, sp), md, bw B, et OpX, CpX

sk 1 L (U2, skekk D B ek D AREE, k1 D, (%) D IEFICA . bw i STOVEL md PRI, pm o BAEL sp: AR VIR, fb 1 ERHESCIK,

ol - dmfEER, p-br: kM, br: B,

K2 KUHZ AR

ol: 717 YA, opx : MR, cpx t HAEMEAT, am @ APIA, b BERE O BAD RV EEIRT

- KA 7 A :
R wey | EHY | Zofb &Ft
bw (cl) bw (pb) bw (br) md pm (sp) pm (fb)
I B 7KK 1 0 0 19 17 20 123 15 55 250
bw: /N7 VAL md : PEE, pm AT, ol SEEE, pb kB, br: @, sp: ARV VIR, b EHERCIR. Bk
*3 FEiYEERITRRE
RS ol 0pX cpx am bi opq Z DAt &t
I B 7 KK 0 118 65 0 0 65 250

ol: 1> 7 YA, opx t FJMEA, cpx WA, am @ APIAT, bic HERE opg t B, BEHIRTEL
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VI EIRBAAT

*k4 RErEAITHER
Cegl L e = o o KI5 A ST SOk
S R 77 A (n) WaEAE | EHEG) [ WEsHK
BEEN - T B 7 XUk 1.510-1.514 30 1.704-1.708 30 FEE
HFRRIONRENIFE T 7 7 (R HE L)
+H1M a (To-a) 1500-1.508 1.706-1.708 WTH - 9 (2011)
By HE I (He-FP) 1500-1.503 WTH - # (2011)
A H L (To-Cu) 1508-1512 1.703-1.709 MrE - 3 (2011)
BT A (K-Ah) 1.506-1513 MIE - ok (2011)
AT REALIR (Hj-0) 1.499-1504 1.712-1715 WIE - i (2011)
FRHBIIR (Ak-Y) 1.718-1.723 WTH - i (2011)
FRHIB /NI (Ak-K) 1.708-1.712 WTE - it (2011)
AT (To-H) 1.505-1.509 1.706-1.708 WFE - it (2011)
A S H 0 (As-YP) 1502-1504 WTH - i (2011)
e T8 _F IR (Nk-U) 1.492-1500 ITH - 9t (2011)
TEETn(AT) 1.498-1501 WTH - # (2011)
A AAE) (To-0f) 1506-1510 1.707-1.710 WrE - 3 (2011)
& TR (Nr-Y) 1.500-1.503 1.717-1.722 MIE - o (2011)
KA (DKP) 1508-1514 WIE - i (2011)
B LI (Yk-Y) 1501-1503 1.720-1.725 WTE - i (2011)
BEATFTIEET (Yik-M) 1.503-1.508 1.717-1722 WTH - it (2011)
[T gE 4 (Aso-4) 1.506-1510 WTH - it (2011)
18- 3 (Nr-N) 1.500-1.502 1.724-1728 WTE - 3t (2011)
IR (H-Kth) 1.499-1502 1.728-1733 M - 9t (2011)
#1445 1 (On-Pml) 1.500-1.503 I - 3t (2011)
AR (SK) 1.496-1.498 MIE - o (2011)
% (Toya) 1494-1.498 WIE - ok (2011)
ANV 2 BAFEOWEE, IEZLBIR AR (R, 199312 % 5.
WTH - #i9F (2011) DIEATHHISEE, dE—mREIRM RS (HIE, 1972, 199312 & 5.
x5 BEEHIB7XUKRICETFNZKLUHT ZADEPMAGITHER
PRI Sio, TiO, AlLO, FeOx MnO MgO Ca0 Na,0 K,O total
1 75.25 043 1364 234 0.11 059 269 364 1.30 100.00
2 75.25 053 1368 231 0.16 065 267 344 1.30 100.00
3 75.32 040 1361 238 0.08 059 280 350 1.32 100.00
4 75.15 050 1350 234 0.05 063 270 371 141 100.00
5 7497 040 1359 234 0.09 064 283 383 1.30 100.00
6 7531 047 1368 231 0.05 0.60 262 359 1.36 100.00
7 75.05 041 1369 229 0.08 059 281 381 1.27 100.00
8 75.19 053 13.75 229 0.08 061 259 366 1.31 100.00
9 7590 044 1337 231 0.09 053 266 339 1.30 100.00
10 7547 045 1353 234 0.13 058 263 360 1.27 100.00
T4 75.29 046 1361 233 0.09 0.60 270 362 1.32 100.00
*x6 BEEHIB7XLUKEZIBPIBRIRERLUBEOEIET 7 FICEFTNh B KUAT T XADOERMEZHER
Mg - Si0, | TiO, | ALO; | FeO* MnO MgO | CaO | Na,O | KO | P,Os fifi#
BHEMH - TB 7 KWK | 7529 046 1361 233 0.09 0.60 270 362 1.32 R
BEr 79
+Hi a (To-a) 7787 0.37 1281 1.75 0.10 042 2.00 329 1.34 SR (FRAFR)
B (Nm-N) 78.10 024 1210 114 0.09 0.19 1.34 335 345 FHA - HiF(2000)
A (To-Cu) 75.08 044 1328 246 008 063 263 404 1.29 USNESAT)
BT Y (K-Ah) 75.24 053 12.85 242 008 047 202 332 3.00 USNESAE)
IATRALR (Hj-0) 7779 0.16 12.76 105 |fi#ZzL | 044 1.09 361 3.10 A - #HiF(2000)
+FIFH/UT (To-H, pAL#8) | 7830 0.29 1267 152 0.06 0.29 173 384 1.30 FHA - Fid(2000)
+HIH/UT (To-H, pATER) | 7638 040 1343 1.90 0.11 044 222 388 1.24
EHAR R E G (As-YP) 7815 027 1199 1.33 0.04 0.26 1.30 372 2.89 JUR (RAF)
18-85 (Nr-KU) 7798 022 1228 122 |fi#zL | 101 159 423 147 FHAR - HiF(2000)
JAETn(AT) 7825 013 1214 126 0.04 0.11 1.09 341 356 | 002 |[JUKGRAZE)
THIEAAE) (To-Of, pf) | 7782 | 036 1245 188 0.08 033 187 397 125 FHAR - HiF(2000)

WO B b RIS
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FHER IS FRE TR A 4 EKH%. 6 6 MERBEMBNICIET 2. BEMAETIZ1 T
WA LA O kAR BE AR LI S N o 728, BB LR DM O #A e \ CBEE S 4 EW s L 72
Zenn, FEBIZBY L MSEEEROFAESTER SN TV 5, ROTRAETIIEE. TIHE2 x5
T e L. EERTREF IOV TR Z1T)

2. R & F B

1-1. #H
PGk~ G BELEY 200 2 A L7z 3R 1 ICHBOREM B L OV rEHE 2719,

1 -2, 5k
(1) W IR | %

FATHT OYMBIBIEE T B 2 fe i L 72,
(2) 9 f 85 A &

FREEDO AR BB B OMARBILE, IFCENTEWORME LR L2 HIE T 5,

B ARE LT B L7t SBRAIBIIRICHLA A, T2 ) — KO #150, #240, #320.
#600, #1000, e ¥ A Y £ FRTFD 3 pmé& 1 pm THEEE L 72. BIEIIZ BN TMEE 2 v,
B - RERN BT BN CEERE L L. SESOMBBIZIZIIEEIZ3% T 1 & —)L (fl
Be7 v a—)uill) & vz,

(3) X % [l 47 8 %
AE A BRI TX A RS LIy — U 2SR L7z, SO I E ORI Ny — > & g
THIEIZED, HEHERE L.
(4) Ab 5 #1555 A7
B OMEFEIZ T 0@ TH 5,
BE;
£¢k5 (Total Fe). &&#k (Metallic Fe). MEfLE—# (FeO)
RS E]
wF (C)
PRIGETR SAIRAE
e (S)
ICPHFXA D% (Inductively Coupled Plasma Emission Spectrometer)
TRRALEERE (SI0) ERILT IV I =7 & (ALO,) AL VT 4 (Cal) &AL~ 7 %+ 4 (MgO).
FAb1 ) 7 & (K0) BRfbF 1) s (Na,O)y Bfb~ > 7> (MnO). —fRfLF % > (TiO,).
its a2 (Cr,0y) . HERILEE (P,05). N FT o4 (V). 8 (Cu). ZEfLI va=2v 2 (ZrO,)
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3. R

NAM -1 : 3RED

(1) WIREE © ZNETHRIROSILREY (420g) TH Do FEIIIERD B9 BEIK B O EELT A
BEND, EEEIEBEOTWEHEECHLNTEBY ., HIIEI BN AL TV, 272 Lak
ICBRWEIK T, SBIENERICD 2o WEHICEBHIIEFE L TRV EHEEIN L, T THE
JE VAN 7 AR GERE R 2SR L T B

(2) TAMEEMARL X1 O~OmR ¥ OOLEMOBEIKEERIZFRBIAE L7z T, @QixZF 03k
Thbo FEHIIIBMZ AEBEIRESY 25 4 b (Wustite : FeO) . RIKEHAREE 7 7Y 5 A
b (Fayalite : 2Fe0-Si0,) A5aHT 5o $kF & Y EEAL O S 3 7  SRFEHM O E Y (BR1LIZ
P HELE) CTHEUEREEDORIEE VWA b,

(3) ALSMEAAT e 2 1R T . &8k5 (Total Fe) 5875%12xf L C. & @ #k (Metallic Fe) 1320.35%.
FRAL4S 1 8% (FeO) 792146%. FRILAS 2 #% (Fe,0;) 5965% D E & Tdh - 720 1D (SIO,+
ALO;+Ca0+MgO +K,0+Na,0) DEEILX784% &M<, HFEME S (CaO+MgO) $0.22% & K
CH o7z BEREROWE (5F 5 k80 BIHO Z#ILF % ~ (TiO,) 130.09%. /3 F 27 4 (V)
A<O0L% LR TH o720 S HICWIL~ 7Y (MnO) <001%. —@ftsva=r 2 (ZrO,)
<001%. 1 (Cu) 3 <001%& VTN LEMETH - 720

LEEHI IR F & F ) O X kAo T, IR~ TR B SHERE S s £
BEEITHBIRETH O . PR L CRITW e R SR & 3 58 (F23BREAART50) #$REY
LHESIND,

NAM -2 : &8kkis

(1) WIREIE EFTHROEBBEOWA (2316g) THbo ZHIFREIKLOETH b, E@HIC
(I RALDSETET B 75, BB CEEED D Ho REIIZEWFFHTERBEO T & $:EEH %
5. EBREMERSIED DY . WL SE SIS 2 RS E 2 b b, F4% L
WA LB 7 AR B SRR S L % o

(2) PSR M1 @O~O®liRdT. QOHHBTHIEEEHET, 3%T 1V THAL TV S,
CO)L@IRITEALRFEEET VT T4 b (Ferrite: a $#%) HAHOMEIR S ©OEHBO 7 «
A4 FEHICAVEREBIRD/S—F 1 b (Pearlite) 741§ 5, HIATHBEEE S OILKTH 5o
REEAHED T CEITCL02% A A DMK EM (Bkik) LiEESNL,

AR L TR GRISBEER) (3 TH Do HEALRES Y 25 4 M RE L TR 5,
F 7RIS BN OB 22 IR A S E. ~ 7 %% 14 b (Magnetite : FeO-Fe,O,) IZfET ¥ =
7 (TiO,) % [EVAT 5T % YR8kl (Titano-magnetite) & HEHl S5,

(3) LRI - F21R T 484 (Total Fe) 136088% & BWEETH o720 2D LERE
# (Metallic Fe) 134.13%. FR{L4 1 #& (FeO) £%4359%. FRALA 28k (Fe,0;) 3270%Td - 720
S (Si0,+ ALO;+ CaO + MgO +K,0 + Na,0) D EIA1311.21% &K < . MR 5 (CaO +
MgO) b150% LM TH o 7o BEFEROWER (HF 5 V8480 RO Z®ILF % > (Tio,) %
1.79%. NF Yo n (V) 3010%Tdh o720 T2t~ > # > (MnO) 13030%. Ly v o=
7 A (ZrO,) 021%Tdh o720 § (Cu) 13<001% L EMETH 572,

MPREII IR BN I (KF & A8 - NAM—10. 11) &, #8kER (1B8h) 12
H%d 2 IRA S (TiO,w Vo MnO, ZrO,) OEENIFIZFAETH -7z ZOFH» O, Lk
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VI BRI

SSRGS SN D, FEBEIERIC T D O EIET HIREET, BRI
R0 ZPFICHEES N LHESND,

NAM -3 : kKT

(1) WHIREIEE - REROGHREEOHR (14502) THhbH. HRMIIBEIKEOET, S IZI3H0H 2
SALDSEAET 5o RIEIIIEWHIPHCRBEO L SEMTE L TB Y. —#IZs Lo #in
DAELTWS, FFICEREZH . EEFENGRILCLH L 2 ENPOLNIMICHENE L o788
PEBDAET D REEDEZ BN D,

(2) BEMSEHME  HR 2 O~@IXRT. OOWHABIHMIZEEHKRT, 3% T A I VTHELTW5,
COIBL@QIRIELEALRFZEET RN T T4 NHEMHOMBEI Y. OO 7 254 FFHbicd
EROEIRO/S—F A WS 2 TR 5 OIK T H 5 o kR EA D EHT T 0.2%
Fim OB M (k) LHEESIND,

F ORI ER T ARALRE S Y 25 4 b (Wustite : FeO) . #RIKEARE R 7 7Y
74 b (Fayalite : 2FeO-Si0,) # 3 2. #F5 Y BALM ORI 7 < SBEEAE IR D &
CALNDEEHETH > 72,

(3) ALFHBAGHT T 2 10RT . &8k5 (Total Fe) 5833%I12xf L C.&E#k (Metallic Fe) 135.15%.
PSS 1 8% (FeO) 793588%. FRILES 2 #% (Fe,0;) 3616%DEA Td - /2o WS (SIO,+
AlO;+CaO +MgO +K,0+Na,0) 1£1593%T. Z® ) LM (CaO+MgO) 131.32% & i
ETH o720 BEKFR O (&F 5 v 885L) IFEOZFRLF & >~ (Ti0,) $017%./NF 7 4 (V)
<001% EBAETH o720 EHIZHRIL~ > > (MnO) 001%., by v a = 4 (ZrO,) <0.01%.
i (Cu) d<001%EVTFNHIEETH > 720

MPREE TR (8% ICHRT A2 IRA ST (TiO, Vi MnO. ZrO,) 2531t i L T
BY. BEEGELEE SN D FERIIINERNERLOEIEIRIRDSMER S Nz BITIEEDT)
HEREICE LT EHLWERERICET L2 LIS NS,

NAM -4 : i (Befis)

(1) WIREE : RREFOFNE (B o (1697g) SHEEIN D, EOMOGTIIRTIK
¢, REPHMIIIEILAETET 5o RIEIZAWHFTHREOO L0 L SREFIET L2205, &
JEIRAZROSIE 72 <. T & F o 7EKERITA LN,

(2) BAMSEMRL B2 D~®I2RTo @A KK T, @203k TH b, WEBIZISE
L 72BN A BIREBM OB TH - 72, T E OWK AT, FKEERITEILEkT.,
@ ZFDIKRTH D, KBBEAERERIIT AT A4 MCEFF =7 (Ti0,) %2BEETLF%
UL L HER SN D S OIZEE L RIKEEEINE R 7 7Y I A4 MR S,

(3) LIBT3 212" F o &5 (Total Fe) 56.15% 24 L T .&E#k (Metallic Fe) 130.21%.
FRALES 1 8% (FeO) 7%4448%. FRILES 2 #% (Fe,0;) 3054%DE A Tdh - 720 WS (SIO,+
Al20;+ CaO +MgO + K,0+Na,0) 1£1742% T, Z ) bHHEMEHK S (CaO+Mg0) 13£1.36% & i
ETH o7 WEFER O (5T % »#k8L) IFO _FRLT % » (TiO,) 1£1.92%./5F T 7 & (V)
H015%Tdh - 720 T72MIb~>H > (MnO) 13017%. —BbY Vv a=w 24 (ZrO,) $%0.12%. 4
(Cu) 13<001%&EMETH > 720

Mgk d . R HE (KT O EESE - NAM-10. 11) &, #EREE (k) 12
HERT 2R (TiO, V. MnO. ZrO,) OFGESIZIZFETH ), G I I N5,

NAM -5 : Z8kEkiT
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8 HhBEEFEOST

(1) WIREE : R/ NETREROEHEE (7107g) ThbH, KEIAECOHKETEDONL, 72
LR, SRBEMERIILD 2o, EBRHKIIES L EHEE SN S, F2RMITIIM
M7 ARRBT DIEEATE L T %,

(2) PEMEARR @ DR 3 O~@IR T, ODFEH (KT 133HEE T NER o2z K6
~HIKEEBIIFEERTD 50 QOHIULETT - ELOMEA LN (5T 5 V8L DILKTH
%o F72Q@DLEMO BRI LEL HIAERIIKBOLEAMERHRIZ. 7884 MBETFT =T
(TiOy) Z[EVEY 5T % »REgkih. @G MO EEHRE R IE AV X+ 4 b (Imenite : FeO-TiO,)
EHEM SN D, WSO SREE VR Do

(3) XHEEIFHE : ”M1IRT, BESEWHBIE, 742514 b (Magnetite : FeO-Fe,0,). ~\<
% 4 b (Hematite : Fe,0;) TdH o 720 BAMBEEOHE THB 7214 )V X F A4 b (Ilmenite :
FeO-TiO,) 7% & D#kF & VB DT Y — 7 3R E N HIRAUT TH o720 SHI27—
#4 + [Goethite : a —FeO (OH))., L ¥ FZ u# A1 b [Lepidocrocite : y —FeO (OH)) 7 &
DIKEALEE D RV RIPTRE 2R LT\ b, TIUIEF OSSR REE L EZ2 Sb,

(4) LRI 32 212" 3 . 285 (Total Fe) 55.35%I28f L C. @@k (Metallic Fe) 130.43%.
FRALss 18k (FeO) 251221%. FRILAS 2 8k (Fe,05) 64.95% T o720 FRALEE 2 BkOE & B DI,
L OB LHEIN D, EERS (Si0,+ ALO;+ CaO + MgO +K,0+Na,0) 1£15.72%T.
D) LIEEME S (CaO+MgO) 12365%THh -7z, BRI OMWER (555 » 881 &EFRO
b7 % > (TiO,) 13041%./XF T 7 4 (V) $3003% Th - 720 T2t~ > # > (MnO) 131.24%
LEOT, ZBLYVva =y A (ZrO,) 13002%. $l (Cu) 13<001% & RETH - 72,

EEHIZHETT - SEAEDHEA ZZIRBOWEFR - DHERR I N2 2 &6 IOERBBRIE O S EkEkEE & T
ENb, FRBSEHOBEND LVPERIZT & =7 (TiO,) EHEME L, BERERHIKT &
VWETH o EHEEI NS,

NAM -6 : &8k

(1) WIREIEE - REFROEHREEON R (1611g) TH b, HHIGFIIRTIKEOET, JHVENR
DFRMEE . F/INORILD AT 2HEHE DRSNS, L CHFATREBEOREIMNELTBY ., &
LIZHED B E L T b, HOIICEBIFEAGRIUE D & 2720, WEICIZBIBED TR 5 L HE
ESIND,

(2) BAMEEHE - KR 3 D~®IR T RIS /ABo4ES (10x5mm) 2SR Sz, @Dk
B LI ZDIARTH D, 3T A FNVTHEELIZEZ A B IATHLRR~ H 2 S AL F58r
TRASHERE S 7z

ODOHET B L UTOIZERDOILRTD % IKIGEEZAMERII~ 745 4 MET & =7 (TiO,)
REET AT Y CREEREE EHERI SN D S HITEE LZHEAIREE ST A8 A b IRIKE IR
T77YTA NDEHT 5,

(3) XFEEPrseE © K 1I2Rd . EELEWMBIE, ~7 %% 14 b (Magnetite : FeO-Fe,0;). 7 A
% 4 b (Wustite : FeO). 7 7 ¥ 7 4 I (Fayalite : 2FeO-Si0O,). ~~¥ % 4 I (Hematite :
Fe,0;) THho7z0 E 527 —H A b (Goethite: a —FeO (OH) ). L ¥ FZ a1 I [Lepidocrocite:
y —FeO (OH)). 77 7+ 14 b (Akaganeite : f —FeO (OH)) 7 &D7KER(LEE D Hf v A7 50
ERL TS, TIUTEFHDOFILHIORE L EZ DD,

(4) LRI 2R 210" T 285> (Total Fe) 5745%I28f L C. &)@ #k (Metallic Fe) 134.35%.
WefbeE 1 8k (FeO) #%37.21%. BRALES 2 #%k (Fe,0;) 3457%DE A& TdHh - 720 RS (SI0,+
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VI BRI

AlLO;+Ca0 +MgO +K,0+Na,O) 1625% T, MRS (CaO+Mg0) 130.99% EMKfETH - 72,
T 72BBRIF RO ER (BT 8 2 #k8E) EIRO ZIRILT & > (TiO,) 130.85%./3F ¥ 7 4 (V) 7%°0.05%
ERRMBMDTH o720 /oMb~ > (MnO) $010%. Zffb va=> 2 (ZrO,) 1320.08%
ERREDH T, i (Cu) 13<001%EEIETH - 72,

YghEE L, Rk o e (KT & RS NAM - 7~12) LT 5 &, BEEE (heh)
WZHRT 2 IRA 5 (TiO, Ve MnO. ZrO,) 23R Th 1) . HFHEIREO RS EH W &
2z bbb

NAM -7 : Hipyig

(1) WHREREE: R R MIEVNEOSKE (668g) THbHo RRBEWEIKT, LBy (77 A
DEEDOECELHEI S NS, ETEHE DM CMIYAEEE T, MW KBIESEENET 5, T
72 RENAEIA WV TR OBV ET 2205, EEEMGFO0E 2 L LT o728k id v
EHEHI S LA

(2) BEMEEAR @ KR4 O~OIR T ol 2 kG BB EIRKE B IE~ 74 7 4 NICETF Y =7
(Ti0O2) % [EET 5T Y HERILEHEM SN L, S OITRIKOHERER 7 7 v 74 2SR+ %,
REFOWHIKE ~FIKOTIIFHLERTH 5o F 72 TR IR AR RBEA 5T 5. @Oik%
DILKRTBH %,

(3) XAEEPEGE - 1SR FESEWHEBIE. 27 %% 1 b (Magnetite : FeO-Fe,0,). 7 7
Y74 b (Fayalite : 2Fe0-Si0,). ~~ % 1 I (Hematite : Fe,0;) TH-o7zo LEFZ7OH A b
(Lepidocrocite : y —FeO (OH)) W EHRE LR L TV b, THAUIEROFLEEORE L
2z o5,

(4) LA £ 2 1R T 428k (Total Fe) 41.27%\28 LT &8 #k (Metallic Fe) 130.42%.
Wit 1 8k (FeO) #%33.04%. BRALES 2 #% (Fe,0;) 21.69% D E| A& Tdh - 720 #EEERN S (SI0,+
ALO;+CaO +MgO +K,0+Na,0) DOEIE1E3809% & <. 2D ) BHiFEMERS (Ca0O+MgO) 1
228%Td o720 HEKFEROWEL (FF % 8L BFEOZER{LTF % >~ (TiO,) 1£1.60%. /NF T
5 (V) 2015%TH o720 T2t~ > 4> (MnO) 12020%. ~ER{b va=> 2 (ZrO, 0.15%
THo7zo il (Cu) 1X<001%EEIETH - 72,

VPREE I B & M L 720 % 2Tl BEER (B8R ICHERT AIRA G (TiO, V.
MnO. ZrO,) OHEENFEOTH ) WHMSELHEEIND,

NAM -8 : &k

(1) WHREIE  ABAZZ MDD L/NEO S8Rk (191g) Th Lo RENTILERE S 22 EIKE
DEETH Do FIMEIZEHILIE ) BNDE L Tw b, SBIFENERISIE R WAS, WEBIZ Lk
EENTVLUREIEZ NS,

(2) BEMEEMER : P4 @~®IR T, @ FANEFHLEREET. @OD LML Z DI T, @It
LT~ I R L S SR IR AT %0 £ 72O G MNIETTH 5. KBS AR X
TR A MIMET Y =T (TiO,) XEET LT 5 VRHL LM SN b, SHICHEELH
BRCRAG ST A Y A b WIKEEIRES 7 7V T4 MR 5.

(3) XHEEPTHE @ X 212383 EELEIMMIE, ~7 %% 14 b (Magnetite : FeO-Fe,0;). 7 A
% 4 & (Wustite : FeO). 7 7 ¥ 7 4 b (Fayalite : 2FeO-Si0,). ~~ % 1 b (Hematite :
Fe,0;) TH-o72o LE FZ a4 1 b+ [(Lepidocrocite : y —FeO (OH)) d i@V EIFFHEZ R L T
Wb, TIUIEFOFLERIORELEZ b b,
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8 HhBEEFEOST

(4) LT - E 2R T EEBOREE ER L 720 &84 (Total Fe) 49.60%I2xf LT, 4
Egk (Metallic Fe) 13059%. BR{L% 18k (FeO) 5%4851%. FkALEE 28k (Fe,0,) 16.17%DEIAT
o770 WEERSY (SI0,+ ALO;+ CaO + MgO + K,0 + Na,0) 1£27.38% T, Z @ 9 bifiFME5 (CaO
+MgO) 13348% Tdh -7z, HEIFEOMER (5T ¥ v #8L) EiHO ZEtF ¥ >~ (TiO,) 132.09%.
WNF T 5 (V) 3017% T o 720 FHRBPFH LEREOH TIEEMEMET 2R L7z, £2BRIb~ >~
7' (MnO) 12030%. —EfLIva=7 2 (ZrO,) $028%& EHTH o720 §l (Cu) 1£<001%
EIRIETH o 72,

WP SRR (Bb8k) (CHIRT 2 IRA ST (TiO, V. MnO. ZrO,) OEI&HE <. bk
BGREE L HEE SN D,

NAM -9 : Jipyis

(1) WIREILE : R WFELAEROE (1834g) TH Do ETFEH & A VAKRFIRIZ X 5 ML AH
LV, FEOMOBPIIREIKE T, REOXILIV R BB TH S, FREIIIL WHIHTHAE
BOFKEPMNET 505, T L F o8I <. EBRFERAZRSISD v,

(2) BEMEEALAR @ DU 5 O~BIZR T, EHDOIKBELAEERIEY AT A MIMET Y =7
(TiO,) %EET AT ¥ YHHIL LM SN L, S HIEEL-HBRIRERY A Y 4 b, R®KE
BIRFESRL 7 7V 74 PRRIET 2, $72.QO0FIKEIIIFHE LK TH 5. OITHILATHIK, @idl
AT DI DTRAET 50

(3) XHEEPrEsE © X3 12Rd o EELEIMMIE, ~7 %% 14 b (Magnetite : FeO-Fe,0;). 7 A
% A4~ (Wustite : FeO). 7 7Y 74 b (Fayalite : 2Fe0-Si0,) T -7z,

(4) LR 22 212" 3 . 285 (Total Fe) 49.63%I28 L C. 4@k (Metallic Fe) 13041%.
BRfbeE 1 8k (FeO) #%51.93%. BRILEE 2 #% (Fe,05) 1267%DEIEG TdH o 720 EEM S (SO, +
ALO;+Ca0 +MgO +K,0 +Na,0) 1£2826% T, Z D 9 HIFIEVER S (CaO+MgO) 13364%TH -
720 BEKER O (&7 5 v k1) RIFEOZRELT ¥ ~ (TiO,) 13221%./3F 7 4 (V) $50.17%
EEEER 2R L7z, F2Bfb~ Ay (MnO) £%0.33%. b va=2 2 (ZrO,) %0.30%
LEOTHo72, il (Cu) 13<001% LR TH 5720

Wk b WELERE (Bb8k) (CHIRT 2 IRA ST (TiO, V. MnO. ZrO,) OEIEHE <. bk
BPREE L HEE SN D,

NAM-10 : RS

(1) WHRBILE: @ BERIFOFSER PN PER S - Sk e (3460g) LHEES NS, L TFH & D
WoRmEkE 235, FAMEOMEZ A5 L, JEE 2 ~10miEDHE W ENLEFIRIZER >
TEELTWDZEDGD b FHHEICIMP WKLY SET 208, BECTERBENH L, HO
BIFIIRIRE T, ARIETITZEA LRV,

(2) BEBEEARE  PIRS O~®ITR T, @WTOEDSIEEL > TV ARIRIAHER S N D, EHhoH
EBHORAE I 28 4 b, RIKEHIRERIE 7 7Y T4 N TH Do T BRI S OB 72 1%
kB X OB & £ AR . 742 % 4 b (Magnetite : FeO-Fe,0,) XM= F ¥ =7
(TiO,) Z[@EET 5T ¥ Hek#E (Titano-magnetite) EHEH S5,

F 0@ MM EEHTH L, OIFABO 7 =74 PEMICAREGERD/ =T 1 AT
B9 2 TR, @13/ 85— F 4 PEICHBOE X 2% 1 (Cementite : Fe,C) 2473 %
BN TH - 720

(3) XFEEPTHE © K 212R83 . FELEWMBIE, ~7 %% 14 b (Magnetite : FeO-Fe,0;). 7 A
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VI BRI

%4 b (Wustite : FeO). 7 7Y 74 b (Fayalite : 2Fe0-Si0,) TH -7,

(4) LM F 2 10R”T . &8k (Total Fe) 50.09%12xF L C.&E#k (Metallic Fe) 120.61%.
FR1L%E 1 8 (FeO) 795690%. MEALES 2 #k (Fe,0,) 750%DE G Tdh - 720 #EEEK S (SiO,+
AlLO,+Ca0 +MgO + K,0 + Na,0) 1329.80%T. = ® 2 b FEMERS (CaO+Mg0) 13287%Th -
720 BERIER O (T 57 V) RIFEOZELF ¥ » (TIiO,) 13214%. /3 F Y7 4 (V) 280.13%
TLEHOTHoT20 THMIL~ > H Y (MnO) 13022%. —ibyva=> s (ZrO,) $018%&
EOME AR L7z 8 (Cu) 13<001%EKMETH 5,

LEREE b BEER (B8R) ([CHRT 2 RA B (TiO, V. MnO. ZrO,) OGS E <. bk

BREEEHEE SN D,

NAM - 11 : FRsE

(1) WHRBIEE . R TR/ NEoFNmtEOH A (358g) THh b L THIIIEH 2 RiRENIKT,
MAVEILID R SBETH Do FEOBPIIRTIKE T, FHIEIZITIE A LR,

(2) M K6 O~@IIRT . EHOKBOL A RIEI~Y 7254 NMIBEF I =7
(TiO,) % EVAT A F ¥ VRS L HEM SN D, S HIIELHBRIRKES ™Y 25 1 b, KIKE
BIRER 7 7Y T4 M T 5, QOB RIZEEHTH L, 3T AINVTEELZEZA, B
fJGIRDOIN—F 4 PEBIVEABO T 254 MAWHT 2H I CH o720 2@k
BCRDBAIKEEBIL, THZEE I E LBEHRTh b,

(3) XHEEPrEsE © X3 12Rd o EELEIMMIE, ~7 %% 14 b (Magnetite : FeO-Fe,0;). 7 A
%4 b (Wustite : FeO). 7 7Y 74 b (Fayalite : 2Fe0-Si0,) TH > 7,

(4) AL F 2 1TR”R T &8k (Total Fe) 4597%2xF L C. & @8k (Metallic Fe) 1320.31%.
FRALEE 1 8 (FeO) 255027%. BEALES 2 8% (Fe,0;) 941%D E A TH o 720 &S (S0, +
AL O, +Ca0 +MgO + K,0 + Na,0) 133367%T. LM (CaO+MgO) 261%Tdh - 72, Hisk
FR oWk (&F 5 8k RIFEOZERLF ¥ > (TiO,) 131.94%.,3F Y7 4 (V) #3011%TdH -
720 FoRAL~ 4> (MnO) 12020%. it v a=r 2 (ZrO, 730.16%.51 (Cu) 1£<0.01%
CIEMETH o 72,

LgkiE b EEN o Tk BEEE (k) \CHRT 2 IRA S (TiO,. V. MnO,.
7r0,) OEEDE L WHRESE L e S b,

NAM -12 : fiig

(1) WEREE  AHAIZRIFENE (1754g) OBR LHEESN L, ETHE Ml A ARRIEIZ X 21
A Lo F 7200 WHIPHCTH B ROSE N MNE T 205, SBRENHEISE R, $LEo7
PRERIZ A SN2\

(2) BEMEGEHE KW 6 D~®IIRT . EHOKBOLAEHERIEI~Y A4 NIHMETF Y =7
(TiO,) ZMEHET 2T ¥ VS EHEMSND, S HITEEL-HBRIRES Y A5 4 M RKE
RS 7 7Y I 4 MR B,

T @O REIIIMAM AR AR TH B WEBIEE DDA LTHB Y, ILIER OBk & e &
NoH, @OHFIIIERETH L. 3UTAFNTHELIZEZA, ALO 7 274 M FEHICEMRE
K= 4 s AEir s 2 IR CH - 72,

(3) XFHEEPTHE © K3 I12RT o EELEIMIE, ~7 %% 14 b (Magnetite : FeO-Fe,0;). 7 A
%4 b (Wustite : FeO). 77 Y74 b (Fayalite : 2Fe0-Si0,) TH > 7z,

(4) (LM 2 1R T . &85 (Total Fe) 51.54%12xF L T & @8k (Metallic Fe) 130.23%.
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8 HhBEEFEOST

FR1b%s 1 8 (FeO) #%5517%. MEALES 2 #& (Fe,0,) 1205%DE A TdH o 720 S (S0, +
AlLO;+Ca0 + MgO + K,0 + Na,0) 132643% T, = ® 9 bEEMERS (CaO+Mg0) 132.19%TH -
720 HERIERI O (&5 % V8L RIFEOZBILF ¥ » (TiO,) 1£1.88%./3F Y7 24 (V) 250.13%
Tholze Ffb~ 7Y (MnO) 1£018%. b v a= 4 (ZrO,) #%0.14%. $i (Cu)
1£<001% & BRMETH > 720

WgkeE b A AN o T, BEER (k) \CHRT B IRA R (TiO,. V. MnO.
7r0,) OFEEDE L, WHRRESE LTSNS,

NAM - 13 : BiBH#BGHT:

(1) WIRBIE . KL CEFOMEGRE (1543g) LM SN D, HEOMOEITNIREIKE T, EiE
Wd 5o BN 1 Z BV T C. KANDOKILDAET 2 0B CEREEKODHLHETH L, L
ZIEWHIP CHRBOOSENNET 5. L LERENSRNE R, FLEo28kiEabns
Vo FHICITEEICHEOIFR LM ST 5,

(2) SEMEEALE  HM 7 O~@IR T EHICIE, HAlBRE R Y 27 4 MAEE L TEIET 5,
I ALK SN O 22 A AL, 7 A Y A NMiZE T Y =7 (TiO,) ZBEET 5F %
UL L HER SN D, S OIRIKBEAERE R 7 7Y 4 MY 5,

QO HYIIEIEEE T, ARO 7 =54 MEMICPVERERBIRD/S— 5 A4 b 2§ 5 ML
THo72,

(3) XHEEPrEE © X3 12nd o EELEIMMIE, ~7 %% 14 b (Magnetite : FeO-Fe,0;). 7 A
% A4 & (Wustite : FeO). 7 7Y 74 b (Fayalite : 2Fe0-Si0,) T -7z,

(4) AL T 210" T &8k5 (Total Fe) 51.70%12xF L C.&E#k (Metallic Fe) 130.26%.
FRALES 1 8% (FeO) 7%5324%. FRILES 2 #% (Fe,0;) 1439%DEA Td - 720 S (SI0,+
AlO;+ CaO + MgO +K,0 + Na,0) 27.31%T.Z ® ) HLHFEMEN S (CaO+Mg0) 131.83% TH - 72,
BPRER O (&F & v #kh) BFEOZLF ¥~ (TiO,) 130.79%. /SF T4 (V) $%0.06%
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