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& 1. REB IESFOKD IHER

VR A8 DImEK WL L8k RR(LE 2 Bk _RRIUEE RR(L7VIIL MLl BR(LTY AL BM(LHIUL  BR(LTNYL WEIETN Y —RR(LFR
#= (TFe) (MFe)  (FeO)  (Fe,0) #(Si0) (ALO)  (CaO) (MgO) K0  (Na0) (MnO)  (TiO,)
36 38.15 0.09 16.17 36.45 25.70 7.06 1.32 1.15 1.39 0.53 0.06 0.31
37 51.27 0.08 29.98 39.87 16.39 3.89 1.20 0.72 0.80 0.25 0.02 0.15
38 61.12 0.16 41.84 40.66 9.31 2.40 0.41 0.33 0.28 0.13 0.05 0.08
39 5246 0.11 54.97 13.76 20.13 5.44 1.34 0.99 1.22 0.56 0.03 0.22
PR E(CDL W mRREEE ek ViYL W MRk R . WS TIO, S

#= (Cr,0) ) (P,0,) ©) (V) (Cu) Z9h (Zr0,) (As) / TFe TFe

36 <0.01 0.12 0.11 0.50 0.01 <0.01 <0.01 <0.01 37.15 09738  0.0008

37 001 0.10 0.11 0.46 <0.01 0.03 <0.01 <0.01 23.25 0.4535  0.0003

38 0.01 0.08 <0.01 0.50 <0.01 0.04 <0.01 <0.01 12.86 0.2104 0.001

39 0.01 0.06 0.11 0.20 <0.01 <0.01 <0.01 0.02 29.68 0.5658 0.004

K& (Cu) &F 2> (Ti02) DIHHEDME . KEEIK
EARED M2 R 9 & D OBIEEENE. HIMCKEL
TSR ZRE L TWS (K 2004), iz THYHH
T A2 A (FeO) ML TWB T Lid. @ik
M USBRZYIRE2 & DT ARG 2 HAN ) 5
EDTH %,

a5

HBHARICEIE T % L b N b 87z 5 X 56 ~ 58
X TCI3RZEHT 5, BRAICHWZEEZEZSNS)IR
I EBHRICEIT 2 ez S 2 TH B,

56 1%, KA EEZSHNS 20cm FO it S
T, REO—FBICH L BHTIE, HHICIIREIC X 50
HOZEZDT LTWa, /2L, HtfiiEiE Lo -
MICH -7z DT, ENDEPFTHALND XS EHED /5
ZL o TIRA BN L S IR TId v, REE
&I NE < IRIFE 550

571, #pIic X300, 2R GEONIEY
DR TE 2B ROEEMTH 5. FMIED X S5 SIEH
LR T E A MMEZEM &Il C & 2 HHEIEFH ENT
WRW, RHEICEFEL THE D & T B ITIFRIL
§9< . MG & 21T E RS Z 5 1) 5,

58 1%, SIAIHLD EK2 LHIOKH A 5 i1 U7 {E
R ORER T, RHESROVHEATHIT —BIZIRKEfE L T
%o AR CHHE S IR RERR C & I To DR REIT R E
TERWV, WMzt ->TED, RICES LIHANKE
{HFns,

6 HEMMEICDOWVT

CHNETHRRTEL ST, BB TESTI01 By
MO TR 72 % iz Of RIS BT & /NFE TH S, A
EHE, BB TEE LTEEETH AN, TNl o

14

P &1 H E N, A CRRHZ 7R 9 B e — 5 20RHE
CNETOUFRRNORETIEONTI A >7cb D
Thb, HIHTTIE, TNETICEBER,. HHREZ
HLDIC WO S DA ORI ORFERDM R ENTZE
Too 1999 FFICIFEHI D MRLIMRE 2R E L7 THE T
ZRiZE) B 5 FICBN T, mERIC K D EIRE (EG
1999), MRAKIC X b fEEREOMmENFER S NI (W
1A 1999), WKE KM ZMT L. TDE{LZES
LDT, My Lzt OOMBEROAD, dFEOEEZ L
ZHDICHREZHAL T D TH T TNHITEKS
TAAIRI T DM R 8 O & OIEREZ L 1AMk AV E
SNV i b, INDICERTSETEINLEH
IS (i1 1999, 2010) AR (/A1 2000,
2012) IC X BMERTIE, TN TOMEZS T, &
PRE T NEERZME L. X0 ER CHERREN DR
SN, BARICIE, mf, W0 /MVillER, iiRlgs, fie
Vo IREE DR, BRIEDIHRIC K > TREZRET 2
EWVWSEDTH B, MROMETIR/RS NG, R
7 A T S CHEER T Z 5B DTH D &0
JREISHS e D EE X B,

—J7. HWIBIRIKD & D, Bl « & Hmm I K O 2k
DFEEDN M TDONTZBBETIEL > T2 DOMBLIRTH
% (BES - 5 2002), T D%, RANTIERICIER
< BT, 2000 FRiEE ORI REDERIC A S iR
HIC K > THE K OYZI OB & NI A —F5
BRPME SN TV, ZTTTAMTIRINSDEKE
SEOFRERNRZ H O, JaIS DT 25 H U
DD, PP H EYE ST101 87 Y ORI E A 1
&L BRI O ERH IO EZ A B o, BE L
92 A L, ISR L D o TR RITZ T T
<. BAMWD S OEL TREND 20, JLkET



DM HHE (HIE 1986, 2008) & ik b o N
(RN 2017) ZNA T, S H LR & A R4
ZHDICHETS 2, DUF. SEROHFFEROT G Fidd
HEDICK B,

ST101 BREMITOLT

FEICET TS ROMESR I, dHIER A Z 4 ~ 6 B
BERREIC T TW05, STI01 DK S ICHEFIREET,
i/ NMEEZHROPLE T 5 E D, FHHEORTHAIC
ENS LWV DIEF FROMETHIET 28D TH 5,
T STI01 EHHORABICEL TN TEZEDT
HAH M

DD W OB L EE . @D EHANDZLIFKE
BHEE ENTED, fMhFELOBEE G- TER G
1989), ST101 ICHHERIFIZFEN TRV, $he
L7z 20 OBRZEH®REHZOTHNE, HILHETEH
DS 2 BRBEIC 7= %5 1M E 25 5,

U OERRICBE LT, MEERICHIMZEDE D
F. EEERRERIREICIE S F 02 BV IORY
W%, FOEEEDEDEFET &, AT
KRN < ABN, FHREREATORNHEES (GiE
E 2015). GJIEFIVET OPUM 2 v 5B (BRiE»
2015) 7% & RFEBERMESN TV S, HikREz £
& & ZIRME T, dERE 2T ~ 11 £ T
D 5K U, [FIRROMREASETE L9 2 DIdARAH 9
5EFi<,

— I BEDOEHMEN R OADH T TH S 720,
FEABREE HD S LIE0Z RV, [HE2ATDEDDE
A& TEIRICTRRAE 9 AR, eI AE T I3 I BRI AL
BRISENTWE D, Thb X0 EHTRTT 2K
EWVWABEAD,

INRIFRIC B U TR UIREBIC L EN TV R E DB D |
JHIBRIR ORI L # 2 5N %, ST101 I IR DA
HBREEEN TRV, ZUESRHBILATOE DT A
WZ RS EDTH B, RO T-Alidh/ViEE ORERIC
ZEfLd 5 & DIF. JbREHITHENT 12 BRI — & &
HoNBEEINTWVS (HIE 1996),

Dbrocehs, @i/l ZzFihke 9% ST101
OFREAIRLEN TG, HERHAHORTEECAIE L, &
LA D R/ NRIA~F TS DT T AR D
[, FEIRARAE TI3HAH 8 ~ 9 ICHIY T % K 5 B 2

i E IEPRO R O#HA TE

FE UTe w0, AR A D BRI D BB & 0 5 K 0 13,
PG B ROEBECHATT 2BEOEDEEZ %, BHF
DMFHICHE TIEDZ X2 bick-oTLES D, B
RO UTE AN TRIFARRDH R Z R T & DMBMENITHN
fedd, HIKNTOZEBZAMMN<BS T LIF# LV, Lid
WA R — IR ZA L DR OO IR I B0 T
HIERR D ADMANTINICE K & &E Z#E <. Bt e
i —I1C T BB DOMTOFETH A 5, KELIZF
EHBHEVEDEEZ T,

— )5 CHUIN R RE & L Tl PSR O R O BRSO
4 BTNz K ST, HOIE, N7 AR Rk &
., e, EEREOE D2l BRNENT EN D,
HAMEOER & DU ENEVZ LS,

L 2D S R R HA D ARAE

TI& ST101 B2/ D BEARL 2 5 R H ORI HEIC
EE, NIEaH RS 958, Thickhid 2H
I ED XS REDICIE B D ZE A THIZW, M
OFERDOMERED B IE. HHERHRPHADN 2 RS & L
T e &/INEERITIN Z BRI RIS N D 5 &5
% 5 LR A= 05 | FH AR AFE o T 7% & & [Alkk oD
BRBEDE NS, STI01 HEECZ DWNFIC BT
Btz R g 72, o H HES O E THEIL 72
HEYNAEDIE OB YO T & DM, HEEREDEST
KXo T, TOEBSICELS 2 EDTESER XS
LNz, o FLYFIREDTOERO—FEED
RIAWEZR S OO, HFRTORHEBOBERIE, Thicdh
e ReEMN D O (FHEEZR 1973). MHEE O &7z
E ST101 L OFMUT BRI TE %, ENTIBFO /28
INE—IHHEICEEN D 2 E DD, KETORIE = HE P
SG7 FIEFDERIE T ORMHZIZA D EWVA Hif
oSt 2L L T0a (5 - 158 2014),
WIS KHIFE S TR C OBRBEICHHT 852 DT
&5 BRI e—HEERNE, (BRI T SIRAICEB WL
TEHELNTVERVONEIRTH %,

HoHEZEEZEE UTHRA, R 5 1R
B AN T<—)V T EHELRECIBO T, Al
F& & C DEBETORG | R IEHADE D VA BH, 1LIE
HHNC BN TIE T DAL TOBERBN D X DIt Dz
Vo LML, THUSKH U TREFEDOEDICES &, il
B —SICERBNEINT %, 5380 HINZRE 7o
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i L a0t OTHNUE, BRORED I
TR RERBECHHZ R DI, K o TREBEIE S % OFE
DERIC K > TERMBIMENSAEEEEERE L DD,
KAlE UTERTRFEERICEDE LT, T -2EREE L
TH<,

REFFECAE TN B & DI, DR E 72 0 BIRIIC
e RIEENA SN, INVIERIZ R 2T &0 o T
ERTEDTH %, SRl T TRILR S E R L § %74
KOMERIIBOVTE, COHRBERO—-FEHD L
CAHATHD, TORIGHIBIRGIERT 2 K51 (HIE
2012), HIHEKRHRHH O R EF — RS & 13—z i
TR ORI E VWA S, TERILEAING E 5 b,
CNE TITHG I TAE & N GER P EEBR O K
o, COBMEOLDTH B, Bifin—i5ERE 75
Ho. MR 2T 5 L ERREEE R B,

B OZE R 2T % & /IVERINEIERET L
THRFEDORES Z LIF—HT2EDD, TN E[HIRIC
EAOMREENREL WD T L3R, Koz s
BT 2 LWV RRMEBNA LN B, KETOWRKE 2 EHEf
O ST220 B2y GEMEEIZ ) 2004). [T ORE
B SK3023 +51 (Rfill 2004) & ENZFNCHI%,
HMRDILEER#5 L. EIRGIRHTIH 2 1 772 e$
BH, HEFH IEY ST101 B 7% & & FE R THER
THOENFHNEDNZL L IRZHACH S, AEROED
ELZHRDEND, HEHTIHEIE D & DI 2 EHBf
ST220 THEFRTE DM, EMcFFEAEAENEL
5%, WM ELSHKTHE0DE, IAZHTZH
BRIEDOE DHH %, KEBIFFIK EAED EDNH S N,
BEDOIHRREZ, TOXIBHHAET -1 B L L
£,

—h. WEEHNT I NS L IZRIOBEZ RS E D
LT, BT O BILE BF STT12A B (RS
2004). [T NI A BB ST2 B @Y (B E N,
1996) ., K ORIEEEF ST2014 B2l CREARTHE)
HREDERERTRENTES, TNHICEEHTEE
EFNZE00, 1 -1 BF§IC IR IR AMEm 2R L
HIA S ST2 T3 & D IAE T 26 DRI
L. EEHIEBERETOR 1 IcmE Ry, 72720, HEOD
FRIF T T TEEL HAENS, BILEYST7T12A Il
HEREELXIBRGDEZATDEDEFTENT VS,

16

BT -1 B 2 RRIChn A AN < B9 % I8
SR OE DM M S, HERE W DT S &K
217D FHIAE ST2 5 1% TK208 ERFED & D &
Il E N 5O, G- ST2014 513 TK23
ERBEDZE L SR L LTV B, [AREDREF R 3 B
BYOL A RIMESNK D IR B P, I
ST2014 DX S ICHIRIFOE D EFK D, DX S HkkH
ZRTEDET -2EREE LTHL,

HEEHNTHRLENZ O -1 & 11 -2 ERFEIE, 7o
H 0 FRBEERN ST IE, HILRE TS HbRE & 5]
FFTAHIC, AR TR BRI TS 28 D& X
bEN%, 7L, @ REEOD D HIEEZD THK
5] THKT 51 REEEBEINS NS OMREN
17 LK %0 (BRI O @S O LR E RS &
I -1 B0 & OOMIERIZE <, T -2 EOEDT
LEEMBICE ST ZTNEDDEBZEITHEDEH %,
TR TR AR SR OA M 1T a B & 1T b ERFE
DA<=V T B, WA TIEEROEDONE
AT B0, [AERDRX I HE L, el BTz 3,
COBEFETHLNZHDHEBE WS IKIUE, =i, BS
Pzl & Uz gt st O R cd o | fltisiic
FEERBWZEDOH D J5 vz, JLRE ) TR Z
RTEDEF, BT 14 B L TN D (HI 2012), C
DEIIFRAZSEFAD L, T-1 &1 -2EEOAEG,
Rl & LTHRZ SNE 06 LIRWAY, AL
MEDEDBIC LD ELEEZDBNS,

T USRS BRI Z b m s e AU, IS L
Fem B UL RO T2tk 72 5 &b 2 IR ZE R aR i oD
BIGMHEZ . REBICHEZED S O RN T % & DOW
BN, Thb Ok Ztoh CliERHMURICE
5LV EDTHB, TOERBEOLEAEMNOELR &
LT, HLiTO =Ry R G-I N D O (B8 1987).,
T OEBOBRI O 21T > T DR T A1 25
EENS ST B E@ R EDBERNHTHND (D
201 1), EMLERHD SN NZ E DD, FNEEHD
T O P ST B /AN LUl Z R 5 T &
MNTE B (PEFEL 1994), T o ORMZ TR E L.
BB TARE ~ R, e AR O IV RIS OF1 7
THLDEEZ B,

O ICEEH O TRIgRZFOICH D & HEE
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RO I HALRE N 5 & AAHEIID 5O
TODF NS OFERIERTE X 5. RILEIBOR
MBS 2 TERRSIHIC IV T, WiE D S OBt
Pl RAICHIERD & DOFELW > TL 2R THE
T, HHERREIICES, 1B DO LE
ORI & T2 C LW TEBREE S,

SUEREERI AR, R, fRREZ b
ATFE, TSROV T E IO i VL
PRI A E N TV B L DIEfIAH D (IR
A8 JEAME— A TOZEN S A S, —75. H
ARl 5 OB NG, HEREKE THLN, (WA
THEFSICHTT % £ EZ BNHERMFTO—AL
P SI02 B @Y7 £ Cld, BALRRHI O 8 e 2
9. REESDEETTT ARz DT e D, BT
I3 EEHHOFHANTHA BN TS (B 2018),
I IRIEIC 3800 TR Bz 3 2 N RIS BB
DEPFNAHENT . FHRTERERKOMERMO X 51t
FRHLE I AL R O L AR ORI ICE T T &b
5. —AREPNCEIREA T B HAUHTIR > TR
SN G A SN T EHEIIT & %, IIBIREK D H A
T FRFAD B 5 —FFE RN S N TV, ik
TORE A BBV T I L Ih2WUEEH L
O—FEE (R - 01 2012), TK23 ~ 47 0HT &
HENZBZMELENEE, @D FEERE T 5K E
RETEDTH O, —AIZEH & RIERICHILRE IS DO
BT R VEROEEE TS 85,

7 FEDDHEAERE DI

RN CHRIABEEM 2 59 & . al B> 175
En S EEEMAN I TH LT 26 ON L E DB T
BERUBEOE DX TET, HEMHRERETE
EDIEHI LAV, TSIV NG R IHERC
®EiT AT B E DD, AR LTT T Tt
NTHBL GETRD,

BT DR FUR BT, BT 5 B IFER A
L. BRI ERH ARG OMR ST ME SN T
W3, WiEETIEZ OBEED S H RO PRI HA RIS
WSO BSKERE E SN TWwd (HIEIELRTHE) . Th
O U TR I ma R A (R S H 9 2 Sk BE s )
DD 1 HOBKEICE SN T L Eh D Bk (35
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PLEDHIKNCETT B0, BB TH S5, BN
MERINZHRE LTCa——7kbDkixb 5,

P OUERE., AIEERH D 5 125 DL EE
T AKIEHIICHR 2 HEM 75 & ORFEER 2 KB OARELS D
HEDSERBNCIRE SN TVS, SBAREEYIIRIC
2010 FFOF 9 KFEKICE N TEP LTI L2 (B
[12014), AWl & HEE &N B ALY O EipHIc &E
B0 P Bk KRBT B BuRiF OIS
S TWRRWA, R OEY) & SHUTHEEL
DBIABHEEYIME SN TR T e, JHIATORE
BEZ S DPDDEEZEDTH %, PINEE 9 TFHEX D
ATSHMEETNTHED, WING mHEE ORI Tl
BOHAPHOTH %,

RUCHEPH 2 LS THRILH T IR Z2 B THB &
R OBRERIE, WEROBLTEICEN L THDS
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