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WIOTH:
8.6 REULTIOH: ARl o O FaTiO Wivespineld
GuIPUTFILE A FeTity (Himenite
A FeSi0 Fayalite
® S10; Quartz)
x £ a-FeOWOD Goethite)
WIELENE sl * 1-FcOIOID (Lepidocrocitel ®
LPS i E * a-Po?
5.80K, - ey

Lo
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MLHSUREHENT DRIE 58 DR GmING DRIE ¢ B3-09-2601
E NAME ursrma SHOOTHING.
IHREII THRESH. mrEx 2 CPS
VO and CURE Sl 3 and. DERIY. 176 Chas ecaoes:
SLITS : 1 RS .5 951 W .89 DEC
SE SPCED LM cEDUE IO EXECT TN & PeTiOs I imenite)
5;‘}5{?’;7"5 2EG KESRE O TeiTio Wivossinel)
A FeiSi0 Faralite
Eﬁ;;%ﬂgﬂm‘ * a-Fe?
SRMPLE NEVE : Mo, & # a—FeQO Goethite)
tps 2 3
5. par, ] e

L. G

MERSUREMENT
FILE HHME
TRRGET

QPERR FﬂR

cPs
EX

08TC
o7

UF!" unannm DATE @ @3-08-2291
1

HING NO. ¢
TR?ESH INTEN, © 478 O
20d UEKH I?'a (FS’!EF.GK:IUJ
¥I0TH: .8
B.G. REDUCT I04: E;(P,ajr'm

4 FeTi1Ow (1imenited
DL RILE O FeiG Wivospinel)
& FaSi0 Fayalitel

GAMPLE NRME © No.S
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oW
MEASRCHENT DRIE : 1. 5B DAIR OV DAIC © 95-8-2001
FILE NRHi : Dresioe SMODTHING KO, 11
G 2 I'HRESNJNTE.H" 4727 CPS
VOL and CUR: S@nY =] ' 176 CPS/DEGLUEG)
$ D51 RS L5551 l .28 DEC
SCAN SPETDI 2-DEG/RIN. B EnUt TI0N: EcECT joN & FeTion (Hmenice
i GTFUT FILE ¢ O FaTio @ivespinel)
& FoSiO Favalite)
B

HERSURCHENT DATE 3 1. 5. 8 gas ORI OATE ¢ §3-09-207)
ILE e ;e SHOOTHING 0. L
: ta |HRE§‘|INT 1
: o GEAY 178 Lrghw.we:.n
.9 0EC
8.6, REDUCTTON: EXECUTION & FeTIG (i Imenite)
AUTPUTEIE" O FeTi0 Wivospinel)

A FeaSi0y (Fayalite)

SAMPLE NAME @ MNe.7
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MEASUREKENT DATE @ 1. 3. 9 Uﬂm I:lxhimc DATE  @3-93-20E1

FILE HAHE HING O,

TRRGET < HRESH sNT(N

VoL and CUR: S@KV 35aR 2nd DERIV,
15 WilTh:

8.5, REDUCTION:

DUTPUT FILE &

17 CoRr (ot
.99 1EG

EXECUTION & FeTiO (llmenite
O FerTiGe Wivospinel)
A FeSI00 (Favalite

NAKE @ No.8

HK“’JUR%NT oATE ¢ 1. 5. 9 IJHIR MIM M:‘i 85 -23-2981

TARCET
VOL end CUR:
LIS

SLRAN  SPLE
SICP/SANPL, ©
I“‘ZESEW TIHh

SW!PLF MFM‘.‘I
OPERATOR

cPS
176 CPS/(DEGLDEG)

WIOIF: .9 O
T REOUCTION: EXECUTON A FeTil (1 imenited
AT i © FuTi0 Wivespinel)
A Fe:Si0 (Favalite)

SAMPLE NAME : N
P L33
il
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MERSUREMENT DATE 3 1. 5. 8 D816 DREWING OATE : 95-03-2081
EILE NAME @ DFa51Ge 0.
TARGET wa_sn wm: the trs
VOU and CURS SBKY ] CPSI(DEE;EJEGI
SIS B Re e e Vot

N_ShED: DECMTN. “-?;,"Q“EEQ"“ et 4 FeTil (limenite)
5&2&?“%& P (IR O FeTion Wivesninel
RHPLE NARE A FeSi0y (Fayalite)

No.18
D: GABI L8
oR
SAMPLE WAME © No.1B

s
3. o0

UREMENT DRTE : 1. 3. 9 OR1R URNINE OﬁYE 93-23-29@1
FILE NﬂHE : DPSHPIU SMOOTH
: F?ﬂcSH,:NTDl sia
VDL u.nd Cls: ‘Sﬂ'\v Fomf 2nd DER 17 EPE«’EB&E:DEM
SLITS 051 RS .3651 "
SCAN SPEEQ 2 DEG/MIN. 8.5, RFDUE”OM EXELUTION A FeTil (Llmenited
SrFP/snMPL .B2 DEC QUIPUT FILE & FeiTiG (Pseudobrookite)

PRESET Ti C
e 'm Fﬁj'\ET O FeTi0 Wivosplnaly
SKWLF ﬂLNUr Gag1188 ® o-Fealh Hematite)
SHMPLE NAME © Ho. 1l O FesOi Magnetire)
E Z 2

i
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VEHSJRFF‘NI DATE : 1. 5. 9
NAME : CFE5180

0410 ORAWING ATE - 23-92-2801
SOOTHING MO

5 [P!/IDE‘;:D‘GI

ExEGTIon & FeTi0 (1 lmenite)
© FaTi Givaspinel)

A FeeSi0¢ Favyalite)

B, L. REDUCTION
BUTPUT FILE

SOHFLE NAME @ No.12

HERSUMEMENT DRIE & 1. 3
FILE KAKE © DF351A8

TRRGET
VOL_and CUR!

SOV 358

3 05 1 RS j %51
SCAN SPEED Z EIEI/
ﬂ SE."

i mtfﬁﬂ

DPERRTOR

cPs

D‘UR ﬂRﬁl[?’D‘ DHTE 1 a5-23-2pa1

EHRESH INTJl 3
L’é LPS/[DE!L;DIZE!

EXECUTION

4 FeTiO: (limenive)
O FeaTiOy Wivospinet)
A FeaSi0 (Fayalite

ﬂh
B.[;.REEJEJI:“M
outPut FILE &

SAKPLE NAME © No.13
£ 7

3,80

158

s
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(wt%)
Na.0

TiO,
T@19

[ MgO | KO

Caly

510, ALO.

FeO

218 |
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oW
WMok E R B R R

M ACHALRE (48 - H11)

WO o Mk mSKx | @ M| BRE | smEoRw
Nold HiRE 18 + Hfa Rl e il
R u | Fe | WE | R<EoT0B
R s | we | wm
i | we | ¥ | wa
Cws omn we | ¥e | wa
Cwae om0 | 8 e | wm
Cwem W 6+ | ®e | wa
Cowaomn | we | ¥a | W | A<koT0E
ez pw 2y | #a || ma
Tz omw | w we | wa

K

[ %] et @ kh AN OB KIEOREH ik (JIS R2204) 121
BT AT O
FidoH— b0 — iH b e 2 1

E—4)0— s BERE e R

wooe | a- | a->r @ B oa-x @ | 32—
c) | & % e) & 5 (c) & 5 ey # 5
600 022 960 07a 1,280 9 1,650 29
650 021 980 0O6a 1. 800 10 1,670 30
670 020 1.000 05a 1.820 11 1,690 31
690 019 1.020 04a 1.350 12 1,710 32
710 018 1,040 03a 1,380 13 1,730 33
730 07 1.060 02a 1,410 14 1,750 3
750 016 1,080 Ola 1,435 15 1,770 35
790 015a 1,100 1a 1. 460 16 1,780 36
815 014a 1,120 2 1,480 17 1,825 37
835 013a 1,140 3a 1,500 18 1,850 38
855 012a 1.160 da 1.520 19 1,880 39
880 0lla 1.180 5a 1. 530 20 1,920 40
900 010a 1,200 6a 1,580 26 1,960 11
920 09a 1,230 if 1,610 27 2,000 42
940 08a 1,250 8 1,630 28

i a-RERTEEOMEE TS LO TR,
RS ORKNEEROME TATRAC O Lo b S,
OIS RO EIZ LD, I— 2 HIF=SKHH
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fHad 2 ALE AEEF & L 0BRSS £ U B O T BeH A S b
B R R IR ]
1 @disiz

JEE A BMIIE IR E &S RS SUHE L PR 20T, JRHISERA S JLE 2 km
OBINEHZEY L 25T, FOIMEnd & Z 3 122 Bk - 0 DY R O A SRR i KR
A< BMEh TS, S0l —RHHE 6 5034 S ZHEETIHZ M DSk A T b,

AR L5 U & PR BB S S h, B2 I X0 C B 1 JE(SWoD e
IZFED BEH (SWOL-HD 453 0, FAKO ML RACIHEEbO Ly F(PL~P3) &R
WEHEREN RO EHMROMY BH (P RS TOL S, BEROMEFORML T
Mo, AFETR2EOMENTTORILBDNSH, RIFOMEFOHFIZX 0 HINO & OH S8
ORI S LDREL TS 57z, BIHIGRY O MFHZREE N S I, Bk BB o
MmO FT, REESL 052 Fllofnd 58I 7,

NSRRI T & Bk R P T RO L, Fositi o S HmMEoERES S, BER
EINSPPEERTONMERES L& bz, MBROHABKCHES S AL RKAMTH 5&
R DRI S OBk E OB AHEET S Z L £ /HOHME L.

2 sriitE

AHTARHE 21 CRF X5 (IR A RM D S LU BBl R UBBO 6 Wik TH
B, AP TRBESNAERETERVS, BEEELABHTLRL, RUICPHAETZ Ol
HRTHHERL TV S, £, BHSOROMBEEE%E, REMBEEKL TWS, #1i2ik
OB, WEE, RIN. A, HORRTLY. aRIATRE GNIRE. SrbTREGrbnic e L 2o AR,
W% GAPoMES 2aLl. 22T MRRRERShTELEEOMBRT, WG, 2
FTHEHIZHERSSUN-HIL-LZOMRTHS, FEABLELNTL0(C, BRRAMS S
LB EI2ZD 0TI, XA YEY Fhy Z—THBOMEEUNIL, Ho > BAKTY—
ZHELTR6E0 ML L. 10U oL ol LicKHoRitTa s, ikl
Rl 1 BEU 2 0oMHEZE 0N 22 WA, FOHXATEY Fhy 2—T&ili0 LHF 0
REHOBFELTHG, UNIERICA- 7, PR, HtShiwko -BETox 20l
sl ZoRKONEETONSGENASLD, RESNABRo -BERNL, UBHIZXLD
TR &R 2B L, TORRER S i, i, e 8
WLBHBeaOLZoOEHBNEZRRGETRLL, 46, PRERANOARESNL M5
BiTm L, HIOPICHE e st L 2o Ui 2R L s

PMFAN 1 QAT IEMETESEBLTVA, ~MCARERA TS EZAPHLDIZHD
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i3, fiEEosZsEURL, REEEEL, Rl IMETOMUORNL RETE 1.
S DS LKA B SN, BEERATHSA, ROBHERLTHE, wEFROHT
HpEbizn, AR L b EEOMEMEASRELL, W2, DEEO&E YN 5 LB
BEL Tz &/, BOHES W Sk L -ia T, RaSLa0d&RiEe RE Rl
SRz L

PRRAM2ORMEBATHEILZRRNOBLONWEE LT, ~BICRRERATHSE
ZANHo, FRZIEGEETH MBI OREERO L a0B o1, OBz
FaEwBLzE 25, RIS ERBAGGEL TN, Wil chlaizso
fo. ZOESHEIFEEND - L BMONEE RN CAEAERL TH BRAATEaHE
NTELH, CLABRELLEI NIV LI ZEBEDNS,

PALFRAT 3 O XM ISH S M THAHALOHNNE D, ZHRRIZh-270E 258, ¥ ThER
ELASHMEME LB 0H0, MEEZRLTOA, SECENEIET, U5 Wil
RETHELEAMASRUH ATV AR BERAAML 0 EEEE LsiZI L velbha
FRILD E ARSI S 5, HEZNET, SEMCRERBETHS A, BEMH
WL ZANSo7., ZORMESHENE L. UBEIZMAEThE LA d -1,
fo, MBI X3 BMARABO L~ EERBAMEEE >l E L TO L.

FRHIZEESEL LT EMELHHL T 2HF LML LRI ETRY, MATH-
fo.o MWL WRIEEE Dok, HIZASLRAHMOTS Y LR X TV,

W2, REESNARRo ek LAV TaRE L, Btofitg, RmLicwi
Rk L, FEWFORLETL- T, BEAL TOLD, BRAROARIBREREEDY
MHELEIEbhL, PR ORTHRAOBORIBEALB AL, ZOBKOK
EItBoms 2R 520, RESHIBEO -HE2RINL, WEOIZ LD WIS Tt

£1 ABARED S O HHEO—NE
| omm | e

rmy mEG W oW B W | mewe) T ® | @ L] L]

FBOWMS 001 | IM | RMURBT | SWOI-H BIK | bifs<l | 40 |0.048 |0.0648 | AWMETES S0 LEMSHHS, NRIEES AN
WHELAHT, RMEEDK, DML R

IR | BMRRWS | SWOI-H B | bilial 480 | 0.0547 | 0.0647 | W& RIMEHRE WEETN

FBCOOS 002 | 2 | PR | SWOI-H B | biia2 U2 | 1.1630 | 00461 | ANKE - AESNA, & RZRR -BEA
() W, W QMR T O, l(l:aie

FBCHS 008 | 3 |BMMAEN | SWoI-H CK | b2 410 | 6.8962 | 0.0668 | AWME - AENE, ﬂam:_m!'r #inteo
i) FWE B SEARH SH A

FBCWS 011 | 11 L BwWol Al g T8 | 2.8851 | 0.0523 | WA - WEEHD, MOOLMYEE, —BIKL -
ARHMENLSTHS, HREN
FBOWS 012 | 12 Lk swWol ailix 127 | 8.8421 |0.0507 | METE L6 L S LA 0 KM OWENG D,
AW, HHEH
FBONS 034 | 24 L3 R - 0.0549 ?'!"l;l;’. - MBS %) - FABIEE00%)
8,
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oW 2

EBRP L. TOMREL] OWEMIZRT
3 b ik

ST & PO R s BT B 7zebiz &, PRI R BRI R D T2
ICRTRHEENET, TRAAZ DA P — DR CRRZE T DR OB MR LB
MM &2 10T R TRE £ 1745 o, ROERITIZ, #3IDRTERYT 5 RHIEREO
TRIANAF—EZHHL, TOZFNF-TORHEREEMETHILizXD, HEEMAL DR
HEMROLEE D SHI Lz, MgosElitid, ADoK IO W %% #iE (51% . Allg L,
Mn# X UCr@ st IZ, Fed Wil IGO0 ' E L h £l iE (41ppm,/Felg, 39ppm,Felg) L
TR L,

4 PR, PR R O 0

PSR, BN R R B & R iRE TR L, BRI S EhE
JEHRWERER L R R R A DT R SN OERBALI FOuH#E GO HEERLL.
ERENLGEEMEE, RS OB %~ 8% (% =10, 000ppm) # & fibIR 5 O ¥ppm ~ ppb L
ANETEEMTHIENTEN.

Feild M IZ{EH L /- & &, BE24h0— I8 < 3.4%, RO THARI2033%, BREY 3 036%
PRFZMMOWHE 1 RO43%, PFHE1047%, BRRENY 2 057%, KNRaMm R 1 Mos2
FOMITAS> TS, BEETOFllIEA34% ERIZECIRIBII A>TV E0E, BasdERic
2, MM RRELMAZVIEICRELTVWS, SREGECIRIETS 5 & BB am
EXORREDMFRELHMEOMFETHAL ) ER->THHOET S0 Ml L FRENS,

®2 PHETHERERT T RWERT

MR T W ity
(n-nc;;;") Lilt L] TN W GeliiE® Bl

1.5X10% 10 sec 5~10 min 400 sec 10, 30, 80 mm | (Na), Mg, Al Si,
SR , Cl, Ca, Ti, V,

Mn, Cy, In, [, Dy

4.0x10% 8 hr 2~3 day 0. 38~2.56 hr 30 mm Na, K, Ga, As,
RS Br, (Mo), Cd,
(Sb), La, Pr,Sm,
Ho, W, (Au), U

9~22 day 0.83~14 hr 2mm 8Se, Cr, Fe, Ni,
Co, Zn, Se, Rb,
Sr, Zr, Mo, Ag,
8n, Sb, Te, Cs,
Ba, Ce, Nd, Eu,
Gd, Tb, Ho, Tm,
Yb, Lu, Hf, Ta,
Ir, Au, Hg, Th, U
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BRI L LT, HSHoRoliTo 5K oRE oBi 200N L Ths0T
CHARSL S LM AE LSS 3104 FIRT ), TOMEMD HAFERIZTE. ZhoOBIKON
BRI 2% & RAK33% T FI24% 12> T 3. SO & & OF LA MK (ppm) 2, Al: 26,000
+12,000, Se:110£25, Ti:110,00027,000, V:1,2002£270, Cr:730£280, Mn:5, 2001, 100,
Fe:370. 00085000, Co:7d+16, Zn:330:56, As:2.1+0.7, Zr:6.300+2, 300, Sb:0.30:0.06,
La:39+26, Ce:T1+50, Sm:4.9+23, Hf:110+37, W:27+0.9, Th:17+2Uz%>Tw5, h
SO HEREEERIZFRWP O RMERERL LIS TRLAOHNES THS. RTIIFeilt
BEOHOLADSELLLMTEAMEEBATHD, ZORNMSWSHEL S ZBHKAOMILEL
IZAIEAsD 2 EHERVTROCHBELRIEZ L L0AEL, Thbs, FRoBkLHFasnsil
BTHEPSH HEORMTREN KL E2RAL TV, CCTAREHMERET 2 LHETS
HIENL, BHUOEHIZNASOGHEREAGDET, PREFML O TZA < HE RN
LiboslEbhns,

BIRERD THRARLNEENEOFR =3 b FROHED WAL 27— 2

MIZEHLAES, FAREG2 TSI =2 | K & B AN | CREE | 7RI (keV)
Z12ETH, FelIEERS THOEETY | M ‘&‘f 4 -".EI. g (w ™
WIEAKE W10, h, HoFm | 3| &2 B | i |
-k | B | B R e (e
WMD1&2L3E0MTHRBRLEZ MR g: &: -“;: ’;’ﬂ:’ a;-w1n1
ETVB, TOMR, Felllio (EOH M 2 E:' :_E ;;,,;?-& E‘
12 BMARAM 3 OFLRMED B 0 ITH E c&- E 'i:x :h:: Eﬁ&li;;
SOMEIERKTEE, BEALOEE [ B | &, S | e [a
Cu (n, 7 *Cu B.1lm 1039
CHIEH SO IZMERAFL L Epb | B | BT | ah W
As (n, 7 '‘As. 2.5h | 559
U, NI TR R & @R L3I, E ‘E: ﬁ S s
7 18. Bd 077
PO T N — T M LIS RN L% ;;. Er _‘gb gi'f‘g B
ABNG, 50z, b0 RRBKBRO g:g E; -'°‘T fﬁ? ﬁm
TRIE & T NEI2E BMRAM 3 OER | S | e v mn | e |
Sb {n, 7] “sh 2.8d | 564
WY BE, Co, Zn, As, ZrHI | 3| =7, | F | 8 (2w
1 in, 7] o 2 2ien 3
W, Tho 7 i # 5 &R K 0 0 8% 0 o6 # E E‘:: E 1‘«’%’» E: -
WL 0 W50% LUFES, Ti&Mnidi#iiz E :LEE ;g-; ?ﬁ Ege
H50% LLERVIET, fhollDiidiziE E & :“".f %E: o
BIORERECHHL TR, Chb0 o7 Tam [
% in, ¥ :gg 101h | 306
ZEmn, TNGI2E3ORRIIMTER | W | &7 | Ee R
Ta in, 7 *Ta 156l | 1221
FHE, G O R SUBLL o Rk I z EE E.,: Pﬁ it
BELTHLEWTOS S Efahof. B | G | 2 | e m
v T, 87 “Np 2354 | 108, 227, 78

—hic, WEERTTISVOLENEI L
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LTH, 12& 30BENOTIFVORIENBIOMREL D LI LM G, Jho P REEE
THELLEHTHE Zh I NS. iz, RIRBXOBKEERZ L THEETI &, iz
MEL S TVRTHEDH S, Zr, HE, ThO 3 EERTIRVERL &3 20z iseT 3 %8
E¥2RTTHAN, ERRTENL L BBELTLAIENS, TIRPVORTEED LRV,
ZrEHEOMA A T 5B TE P RS TV BERAEON S LA TFHERS, Thizow
TRRENBEOBEOMERMAAFLCZEMSMEBLFAEL,
B OFei®IE347% & 58 L7 I OB OFe Mt £ D10%EEH <2 T3S, L
L, BHO12L 3OLHIES S EMERICHE TS &, HEARTREA N5 MIZH5

K. THDBWAEE (Nay gy BRSO oo
Al, K, Ca, Sc, Ti, V, Mn, o ng:ﬁ .l’l-it mg\:}w n‘n!n:lt o o on
Zr, La, Ce, Sm, Eu, Yb, ko 3 2 " * b
Lu, HE, Th, USI®3 5V [ie| <amo | <mm | <oow | <simo | o | <wow | <sem
A 2000 7000
BEROTHRHIO KL (S ;% 1@' ‘g,',? ii‘“"’w :}% ‘Jm:f :.1,‘.;"@
al i <1 < < < <
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FARKEARESNE KIS o o | w | <m | s | m | o | m
4 20 2300 S ) )
- i gl 3 o0 | s7000
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Foik, KREENTY-TH |2 4 e 215 -
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R <m u <n <17 <1 zn
BENFLLIBNH0, T4 |2 M <m0 ) <M | <am | ocm | e =
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L, s<omsenMan o S S| S | | G | Sn | e
savemanmesLeos (5| 5 | 0 |6 || B (| @
AR L
s, At s |l & tio <58 <im <68 260 m
la 5.6 88 22 a2 a.3 kS .8
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oW o2
EHD CERBIEDSHCRAERLTVSIEHESNS, 24, RICELABAGREIIDNT
WHBB A TS MHIIE R L&, Na, Al, K, Ca®d 4 K HMEHN 20 4 Tei<,
WY ORFIZDOTRECIIEDO M H 7. £, WM TRz LS+ 0 BPoT# Rk
UBLICH# (Co, Ni, Cu, As, Mo, Sb, WH)(Z50LT, As&EL T (CukMoildhf TE¥) %
AW 2 0L TRENED -7, Thbb, FMENSEAELERTEZO L8R THEL
FBMTHLI EAEMTES, £, HICFeABRIET S L2 DA, ClAFel#iaTa2 L
HEL, ERAHIHMONZLEHABLE, ZORFCELTR, CIFRSh T Ed
5, BERMETIEE UL LHENTES,

PR AM 1 ZWEMIEREARGEL TV 0T, BRARMEGALTLENTH S, &
IRBETAHTERL, REBLEETA TV, WELAX S CCIHFREE L Mz bz
RSN TWEIENGTHS. £/, CIEHABEETHSBrafiMB RSN THS. —#
12, GMEEMIEME TRBRIER LTS L, EREICIMET SR, BBCReBMCR
(Fe, Co, Ni, Cu, As, Mo, Sb, W¥) T b, HLHIZMYT 508, W L% Na, AL
K. Ca, Se, Ti, V, Mn, Zr, La, Ce, Sm, Eu, Yb, Lu, Hf. Th, US)TH 5. AHO%
CORENZOIILMANRHENAH, B -AsETHFRBOLTHS 22, T EHFEE
MERI N - EO LA EZANSEL. ROBRRAAY 2 LHELI L&, BAAXEOK, Se,
Ti, VOREHERFAY I MOLTHO I ENS, 20MREEIHENFELEVKREEAS,
i, FARIEBHARY IMPL R IRETHELAES, ~HOBRTELLZABTHIN
E1IMTREFE< 2SR hERSE VK I ZAL K, Zr, La, Sm, HIO#IEAMNEL T/
SEITED, FREIEEBMRLZCHBEMRRTE., K0T, BEI2E I LKL E,
HILEOBMEAENHE OV IZDAZ VLD, F-OBHBETLRRENIRT S L EOYFLTE

£5 BEGMRYEFeill NI A7 & & OFRY O RREL

THNK | BAREN | SRR BARLN | mAREN
ak | om | emm | oaw | PN g | aew | UM | BB

v | IM 2 IR 3

ug/g:ppm | Fe:82% Fe:57% Fe: 47% Fe:43% Fe:36% Fe:38% Fe:3.4%
Al 0.33 0.92 0.27 1.15 .77 0.92 3.7
8c 110 0.22 0.08 1.00 0.42 1.18 21 0.21
Ti 110000 0.25 0.02 1.56 0.72 1. 45 1.64 0.03
v 1200 0.30 0.03 1.87 0.92 1.25 117 0.07
ce | mo | am | <ood v | oe | de | om | 0w
Ma | w0 | 0z | o4 re | oe | Ly | re | ou
Fo | a0 22 | iw vy | te | dw | om | 0w
co 7 B | 0% te | s | am | on | s
Zn | om0 | <0m | <oqs | <048 | <0m | <am | 01z | 01
As 2.1 32.86 1.24 0.52 ™ 0.46 <0.16 1.5
Zr 6300 <0.08 <0.08 0.30 0.13 0.54 0.57 <0.05
Sh 0.3 30 <0.13 0.83 B <0.57 <0.24 <18
La 3 0.14 0.08 0.08 0.2 0.82 0.79 0.20
Ce 71 <0.08 0.05 0.14 0.21 0.96 0.96 0.24
Sm 4.9 0.15 0.08 0.12 0.21 0.73 0.78 0.45
HC | N0 | 010 | <goos | o3 | o | ae | o6 | Qo
W | %7 | 22 | <ou g% | nm | <om | <02 | <Le
i i | ar | owm ats | o | Com | ok | e

LTns,
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#KA5L, WARMTORELRLOMRRIR Y THIZ LAREhL,
5 ViFelTiFek dHBIMEL TIVEE

6 IZEEM S, AR UBEDOFe, V, TiOWERUTIVIEE R, £/, [BIZVE
UTiOMMEEFeOBE TR L /2fll, $4bhEV/FelTiFet OMTHFUMEN MY 77 Liz7Dy
bLEMGRERT, RPORTHEAREE T, BRETIVIEA00FM 501 TH 5, =
OEE LIBT3 IRBTIVIEAF L0 S L 2 EWT 5. 8% < ORIz
HFOT, H—ERD 6 OB (BB HIERE L) LU M T OV/Fe L TiFe & ORI,
ASIEDHER EICHE D THREZIGLICE FAZEENAAaY, AL ciERzogimysce
HALRTVS, i, BRAUNOBEBRIISOTHEVETIAR -ORME L, BEAEDI
AN TAEOEE L&A L IZEHL THMT 5. & &2, BRRAM THROMMEAFS L (Fed g
HI00%E ) BE, VETIEOFBMASPRES O, BT - LB S ERE-> 2 HlHH S 0
SRR A SN TR LIZRST, PHED FIIEMT2 28450, SOk 3 M
IZ% 0, BRI S R U Bk TR R R L 2 BRE B BT (MR IRA T b C 0450 ot
BEICRY, BRARME DG4 EAT, FEREOEFLHIMNTS. SOX 5 CBEICBL B
BoBpkEERicse il fsn, ROk EEO#EEANEBNLTHEZENTES,

IO & AR TILEARBO RN RNS, FNERURBEEOENRTHONBEEARS L, TIV
BE2D 0 THE24i341, BARARM 1M, 1R, 20360~78, B¢ M3, 11, 1212110~ 130&
HoTWAIENS, BHRULKRE, TUVHEAOMHIZS >, BHRAIZOVTIE, WHRTH
EALHBHECIEVEOLA EIEN S ERSARBN OB L LTS, EON S, KERM
D& Z AT HiliA7 &5 IZHEHORIMK O Bka#o FowkoMel+s s, o
TYVIEI292£3142 780, TV 1000 8588 10 ( ) O 8 (V/Fe; 32X 10-3£1.0X10-3, Ti/Fe;3.0
X10-121.0%10-1) 12 < B, TUVIHAO2+31TH S &, WHENHSPRMEZBATL 292, #
DETORBECORMIZASTVS. 20k, HZCOPHOBEFRORRET S E, B

#£6 BMALAWDOFe, V, TIlMES L UTI/ Vi

Gl m om | B & | FelMGpm) | VBEGm) | T (pm) | TYV(-)
P
1M | BARS® | swol-H BIK | 820000 360 28000 1s
1R | PRREE | gwoi-p BK | 430000 1100 79000 ]
2 | PARAM | gwor-mBK | 570000 % 1800 )
3 | PRRAM | gwoi-H K | 380000 1500 160000 110
n N SWo1 470000 2000 170000 &
12 P SWol 330000 1400 180000 130
21 Bix WD 34000 8 300 a
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FNEES, 11, 12RBROMMI VLG EFCHEIENS, SROEBMHETHE LN G5,

PARAM2E, PROMMRIVETHT, MEoBn/izss. oz a0, W
Bz X TELIMD, ThOOBEMBLIEEIETIRBED, HELVRTOLEEL LB
THad, AlHEFeMENHTEVIEAMNLNIIE2TLEOT, FThELEDNS, =
DFEMEEETbNAN, CORBRROEHSZBIIE, TiEVIZHL Toh S oMmEAIER
AR CBERTHE- L EATFENS,

PR M, IRLDBEOMEL DA THCMELTOSY, BMRAM2 L0 E4H LA
H5, 1MBIAMEL TS0 THIEMOMIE FRT 2L a5 L, BEQMRE D A F A
THILIRS., COLIRESE Fellipii<, VETIMEAEVEETHZOT, BEDIH
BECHALZVTITRO FMIZPLTh22 855, IMOMLKRTHS | RIE, Wl LH
LBEAATVEOT, BHBLOMBTTI/VEOMEBRRL TS, O &0 KRREY
1R TRENIWIRICHBL BB ERPE L TREET 1 EEELLBNTH D 2 LA
mah,

6  AsFelSb/Fel OHIMBMIFEAs/SbIE

PR, MR TP OFe, As, ShOMMER FAS/ShILEFR LI ONET THS. As
K UrShiz, MEGARHZBLTHRBCMETSTIRUVE RN, Rl REd aM0s 5 c#
THH., N6OEERELFeORETHRL, HR7F77ThRLLEONHATHS, DD
JED R IZAS/SDIEA T ONHRE XL, oI EOHSTRTATHA/Sh=T &5, BEH
P EPLICLEE, FUMYZOBEOEBRIZE->THWAI &3, AsRUShHBBRIZEL
TlM%EHD LRI 3WMENF LV LERLTOVS, THOA, VFekTiFek 0 HIMBEL

£7 BRBAAYPOFe, V, TillMEH X UAs/Sbit

g ® M | @M & | FeRM(em) | AsRMGpm) | ShMME(ppm) | Ae/Sb(-)
1M | BRER | swoi-H B | 820000 ] 9.0 7.1
1R | RAR SWOI-H BIX [ 430000 160 9.9 16
2 | WARMW | swoi-H BK | 570000 2.6 <0.13 >0
3 | WARMW | swoi-H CK | 360000 0.9 <0.17 >5.6
1 FE Swo1 470000 11 019 5.8
12 LT SWo1 330000 <0.33 <0.011 -
2 BB WAL 34000 3.2 <0.% >5.7

#£8  BRMRAYh OB R U MR
SRR o ] SRR (2) MAOABT | FellUff (%) | CRM (%) | Sl (%)
1M BRI (R 0.1011 | @iz MEREEST 82 0.047 0.007
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Wz, BRECR (BPER) 2ol (2 5 L Lo 47 L7 ICRRRiIRY, Ao F 7 C WEEEL T S
HAlZEBPHANERESATHEN, AUBORBEEHZONRLEZVEMTHZOT
VIFekTiFek GHIMMFHO & & % TaRL Az &5 42 BT il EIRHLE O BRGSO B PO FR4
() (As/Fe:5.7X 10-6+2.3% 10-6, Sb/Fe:8.1X10-T+2.4X10-7) #iiLfz, ZO& S DAs/Sbikid

TTH5.

ML E B S IBOE F AL TV A NS, HMRTHAZ LARNTES, 2
fo, BMRAW2 ZRBOMMIVAETHIZHSN, HRLOTHIHARTHWS, 2oL,
BRARE->TOHED, HE0EMHORGARAAREL TV EH THINE, KOV/IFek
TiFel OHIMMFETH ML LA SEBDSARTVEZOT, NEDIENEZBNS.

PRZAMIMIISO TR, BPROGEELHICHELTLSIEPLIIIIRLEBRERREL
TTELBTHAIEN NS, LL, BIER-BH1IRIZIOVTELTRTO S, 44—
HTHH0T, PHHNMUMIZES R TRALSELDIZREZHNALTNTHS, LEREDL
ZATHRLAN, 1RTOASMENHL I EHIORHEL> TS,

T ERBURE R O B R UTRR N O W

PR 1 QR 1 MO 2 TR ORI R IGE 12 X0 BRERURROERET-
fo. S HTHEIELIE () S REFT MEMIA-10TH 5. — Wz, Aaidiliz05gH 5 00k 1 gl
Btz o T4 505, Aol TEH0mgREOMRTII>TVH20OT, TOHHMERHT
ML THEEEEHEL THASHIFEITL, RERTHRREL S R FoldMETHiTES
CEEMELTHSEITLA. FWICHMLAMRE I RE XS ITRT., X POFeMIEit i
e T RS R L e L7, il BRRAYM I MEPE FREEMILTHE0T
B HET O B ORI A IR L7 T S A &) il e b h B,

PRZEH M, EMEE G0N s L REOMT G FeO bl L 3Rl TS 20) Ml
FELTLA0T, £FLLHLHORBENTOCMELSMELRLTLEEREARVA, Fe
WHEB2REHAD L, EMOLEORMENLZVKRL TS EHALNS, CHRIED.04T% EBIE
OB EIZ L5 LI EMNS 2 KB EEhs, BEBERIZELTE RCIENRL
BEAEL A, HOMEOREOMBRASVEZATIE, CABBELCHMITARIT s b0
HENTVHEOT, BELARMRBIOLIREIAIHo2bONEDLEAD, f, SEIEN0.
007% RIS EF, BRERIPBREEAL TV E0#NTHS.

8 HbYIZ

B SO (U0 S & M S N AR A 5 1 L TR BA, be P ) BRI G
PEMAKAA S OBIPIZEE SNAMBERZERL, KEH &4 588 E 2h 6 BB
EORMEEHEA L, WARKAD SIRIL B oMEIERA 1 % SIERMIZPa L, BROMST
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HEEAERGELTWEL, PHOEAZAL TW/0T, ko fs UTHEINTRREX 5
ORKEBFOPROMERML L. TVWIRIZEHT A EO RT3 2YEMRMBE L. L
Lahis, L o0 mEizs 0 Tk ERERE O ik & ARz s v TR REO R IHR T
fetedh, WRMEOBBNZOZEMMSATHRLEEAGREL,
A#ErshtLlmo 5, BRRATM 2 ZRVTETORKBEINEBRETELLLLOTS
D, BRSAM2 IMMBETELALOTH LI EMEREN, 2, BRI 3 (28K
WD S BE (M) TH S 2 a7, BERIZESENS 3, 11, 1212607, 3123
BL @M THA, 1123 L1245 0 WHGERAGEA T/, BLSRT 1 3 MBS R TR L
rEROBENTH 2220, CREDESHSFEOHINMNETTELBRTH 5 MRS NT,
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3 AL AR S UToARM - (L O Bl
NS —of 2 A Bk
@iz

AEHEAMBH T, FHROEFEloWERNA RIS Ty2, C035, 1 SREEE, BE
R T2 MORESRES N, WENOBMAMERAShZMEHNAHELTHS.

ARG TR, Cho0bH - BARPBIES 22V THEMEDEE (T, RGBSR
HHEN,

1 & ®

SRHE, 1 SRBEEORERCE P S o U 7o BHEH1040 (FBC00S032~041) &, KK LR 6
M U f2 BB H 104 (FBCODS042~051) Th .
2 4 i

PITIO M & TR (BB - HEE (R - 6 H (RS D 0 3 876 0 BE T 0y 2 {F %
L, #Ha-2o7—nfokzas—n, TIETILRE YUtV BRAKORGH THA
L, 7LNA7— bEERTS. FRLETLAT— M, EWRIRE TR - T35,

BAEHE, 3WTG O SINGG AR L, SRS X OOEN A FEMEE O TR SR o
BEMEL, MEMEMETS.

F2 ARHARE 0 B R R

P B
032 1 * 24
FBCOOS (035 | SWOI R - RIS 7
4i¥. FBCOOS034iE, B¢ [FBC00S 036 swe: ECEE TR T g 7
[ ¥BCO0S car [ SWor |6 | fer Wumit | Bkt |7
LTI W TH o [ FBCO0S 0 | SWOL | 6 | e - Numbit | Bifehs | 57 SWS 5 W7 X% |
I PBCO0S 039 | SwoL | - EFElEra] Crati
7. %7, FBCODS040, | ¥BONS 00 swor ] - ] —
FBoos it | Swot |16 [k S AEFZY ERETTTEESY
2 | SW01 « §
FBC00S044. FBCOCS %?‘m SWO01 gi!'jf_gﬂg&__ e Rl FELS
TRy R e e
a0, AMERGuy [RS8 B e
Tl ZOMOK | EboeanT oW EFErEre: TEel
= FBo00S 0a0 | Swol | Ebey Eres EEE A
iz, HWLEN 26 [swoi 1716 | EEEI EER] [ FEES |

B3+ 77tk 2 R0 - 7 V) ickigs nt, SEBIOEaRENERED FIziT,
« AFF W34 7 7 2 ¥ i (Quercus subgen. Lepi dobalanus sect. Cerris) 7+
RALM T, FLEEE L ~ 37, AAEA TRRMCTRERC OB IEL 2h S ERICRAT 5.
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EFE R AL, WA ZERCRA TS, RHASREFE S5, 1 ~208iso bo L8
ABHHANEE AH S,
+ % V) (Castanea crenata Sieb. et Zucc.) TR VIE

BHLM T, A1 ~4%, AESTIHR~PPELPCHBEZHLLOSB, WL ENGK
FWCRAT L, AR FAEH L, SR ERICRAT 5. BHMEEEE, 655, 1~15
e,

4 % &

FRKE L O HI B

ALHLAB A S HE LA RBEH E S AL A BB, 7 AFRL 2 ) AR L T, Rl
Wil A L, EHE LT AFE | MINARESNCOHTHEH, BRTEY Y L7 AFHNH
REL, Z7VOHHBL, ZOZEMS, B X » THEMEARZ > Tuiz 2 e ilEans,

AT, ZHE TIZH ABMO LA 5 k2 01T B b EGRR B & Tl (00 Bk R
HIZ20TEL OBMEGENTTHDATOS (ML=, 1988, 1990, 1992: NY /- H—vfx o
FeaC£tk, 1995a. 1995b, 1997a, 1997b, 1998), FNGOERTIE, I+ FMEM (7 2 ¥+ 2
+ 7 ) Al & LZHMEMEARDENTEY, 007 AFXFNSOERELHANTHS.
HCOWEE, TOELHBHERALLTOEIEDS, WK RCHRYBEELS, ML
AL SR DEMIZABTH A, RIFHPGRIEN T L BRI S MBI SN TS0, WHIREH
EABREAMLTOASEFIPAAS, KBRIE, WIZX> THAHSFRALH, BBMAHEL
THETHOE, KFBHALOMRELLFFH(IF M) CH5, ZOZLME, AT
RREMFH & L TROE L AR LRI ML T EARTE 5.

—Ji. BRTROENLY VIE, ERTRMEEHEEGTEH, KBIZT D ERL M BT
ATHMHENAT B0, MAEEEHITEANTLH, WBEHHEL TR e Sha (B4 -
il 1980 : fEIH, 1987). E0fzh, 6T UALOLITRIZIE, BERBEMMAORRBRA
LT ATHEAEALN S, 1oL, ShETHDIARATIE, WP LABIKT IS 73l
EZVHRELTHELEEANSCHEETNTL S, 20LY, HE0#HTRALY )L NN
FHELTHRShTO gL H 5,

1 Sk

ik (1990) HAOME,6HE LR OMB L ToMRI. AH#H% - ¥R, 26, P.91-
189, GUEEARSEA W R,

RS - Ealililn (1980) HIMBEe SEAM. 250p., & aR-FM,

FEUDREDE (1987) T ko &k, 308p., HELLIEL
AU S Y= A Bkl (1995a) JRUPEEE, ARHEA BB, 6 CiRMIZ S 3 BHEHFSE.
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RS 104 TG oy R A AR M M V o, . 1271-1304, HESU
BHENZ - (W RMBRLEt> 2,
U e = A feaRREE (1995b) BT di S8 4TIA - BOIFI BB - KAREIARBH S L
B HE - A @5, RS Al I 1 00 5 SRS 15 8 TIGENT <K oy 800 0 A 1 k35 VL,
p.621-632, WIESWFEH RS - (W) WMLk 2—,
WU = B2 (1997a) (I AGEEF < (I BiBE A S L L BHEH O, RHE
WLSCIR I A5 53348 THTIGM R MM A SV A2 ), p.503-526, Wik ILHLTT
FHE - ) BBt > 2 — - MR R 2,
Y =z f B2 (1997h) MEKSHT RGBS 1k L 7o LM o B, R0 Wz
B WEIB6NE T N T RGN A VI, p. 231-236, RIESMLELEBOE -
() pRs et 2 —.
MU= A B EE (1998) ACHIRES - ETIRA BB S b U A bH o BIFE. HIES0L
SCARIE R R O 344 TGN K ) SR A MR BT W DOy, p. 327-332, WIASWELTIZ R
2 () Eswoscfe e & —,
LS Gl - PMCBEOCE (1988) LA BNt ARBLMEETE. 296p., HEILIEL
MTE A (1988) UM DCRSKE N L B LA DO BIRTM T, Bl KWL SO AL BN S Y 2154
THIG I 56 DGR B B AERE S 1), p. 209-856, RESSMBHENZ - O) WESWbty 2 — -
b S 1R 22 B

WETEL IR (1990) fiAWIB « BSFTIRA BB b BEEAR OBIRE. RS (kI B 2 0 23648
TIGURE Xy 8 AT DR B M AT S 1), p. 520-537, RORSWMISE B Z - (M) WAL et >
&=« QUL Rl st

WATEL S0 (1992) F5UNT oA oy 8700 PN 11 B2 (b o B, 6 5 {05 0 15 4 305281 448
TIGERT K Jp S DGR B B P S T A4Sy, p. 753762, WEESSLECH 22 - () WEs UL e
fetr 2 — - LR R &EE,

i M-RE (1997) SMRIGEM A KA EBR. WIHHGY - NHEKY SRR RS TR &
%1, p.174-188, NHEKik,
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