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LU A (8i0). Tt (ALG). BREA P L (Ca0), ML~ 2R A (Mg0).
ZRELT 2 > (Tioy), MEfkY - (PO) . Mbw U 74 (K0) : H 7 2 ¥— FEE KB AT,
{EL Ca0, Mg0, MnOITEARMICIELTICP TSN T A — FREXBONELE
R,

BE(ET b Y oA (Na) : HFRKE

238, BRPESIE, 18RS (RHKT.Fe, RMBENFe, BB —HFe0, MILE_8H
Fe, U #Si0 FTAIF AL, T4 LCa0, 7#FYT W0, WL+ b Y v LNa0, BHE
# Y% AKD, ZEEEFF 2 TiO,, BE(E= A 2 Mn0, BE(LY > PO, 2441 | Co, fEEKCW.
BREC, SrFIoLy, ) HEEMILTNS, MFERTEICONTRTL, Bikh
ERELTERLTNS,

o - Basd, 1365 (28K T.Fe. M{LfEFe0, U HSi0, FAIFALD, FA 4
Ca0, ¥ 7 R7 M0, {LAKCW. . WMRR Ia. Loss, “EILF ¥ Ti0,, Blbw N
MO, BE{EF b Y A NaD, BREDH Y D AKO, BFEC, ) BEEMMLTWS, 28, Htic
DWTRERRNOLEOAE 2T AR R P FaTASH IOV THHHLE,

BME PR IOENE, 13RS (REC. YL Si, =M VP 41498,
$ACU, =y NI, I/ kCo, TAI=ULA, Yr+IouV, FFLTI, ALSTA
Ca, w7 XD hMg) ELEHTLTVS,

( dii ) BURCHIHLRIAR

FEO—BEE 0 M LRI AZ, #lh OFER A & T (il L) +5, P
0 Rt ¥ ORUMYERBHI OV T TIRE L 22 SR R & AR
L., 0N ENOHH, Mg, WRELZYSHN-TS, ERERE HIFE - P ni YL EARo
AT O SO AR D & A Y L FHIIT RO B - BB - S TR OWA, AR
BRILENTD, @REKET A 2 -0 GRMBET LI —A ) TRER, BHMMTHEL
7eH & A RA L BT AR & JLK L CEMIRE L. RGeS L U EY (Fath, HE R
#) OFERBE O - METRON TR CHE L AR5, FAIL LTI00 #BET
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AR BRI SR LR R o T RE

400 TR 21T 5, LBICHE L TRIEHMM (G~ 204F) X 5MBLT 5,

SMAERRSE SUER ;

STBEEREERICE L DT A~ B HISRT, 21 CHEEH L WERDE LD,
#2 LHHOLFRAMTRRE T ETT,

2RBOMRTHE 79 B~ 80 HIZ, SFOMME I 7 nilil% 80 H~ 82 HILFT, #
Hilgo®RX, LFRR—EL TS, BHITRLE,

HUHOBWERRLZ LD, ROHMP L LOEESRERBICELDD, UTF, AHOES
Mz ~D,

HHES Not 1FPiE, WREEE - 3, MC : 2~ 3om Y
SR AREARER AT, EiK83 95 K& 77.3om, 52 lom, & 42.2m, K&/
AREROMAZAINC L BMMOF LOSRERTHS, HRARERRES ARV, 2ECHE
BE2L, BlLHoRBRL T8 P LBRREND, FEWN (ZMOFTH) [ZH0H
LR THANEAHY (HMOFTHR) RAROMIGAZC L O MM LY, BEAREIANR
LB, KESLRVS, KRRBICENBES T2~3m < bOKEEDAY AKED
HAMHBHET S, OB ERL- THMMRARLIT), A2 REPLEVERBRLD
THRBFETHT 5,
HOUBMBHE  FHSONMNESERBETI -, 12107, BRESERTHR - KR
FTLEIRANAFA PERERTTAYTA FDOORLMBTHD., ZhEDANATA ME
+aric REE Y. BRETOEMEKRL TS, £ RNOBLICRTR 12 KFRTLIR
WREORB AR TRROA A AT A b La—FF oy B A FOREME 400 FOT
) LEEShD, BEHBEO T AL Bbh3, A<M MALERST LD
THTHEEMBEND, BHRETOBTRE, A 2FA FOREORRE L GFOPE
thEo@ TRV EBbh S,
LR AR ATRRE R 2 ICF T, 28 31.0% K LTRMIKIL0.67% TH D, Fed
F14.1%. Fe0,1229.0% Th 5, 5i0,(121.5% TALD, it 1.58% Th B, Cal, Mg0 HEhH
FN 1. 34%E 8. 15% TR L LTI Mg0 3472 0 81, Ti0, 1321 5% L MBI BEh
TuA, Fe0,-8i0,-Ti0, ® 3 TRICHEA 5 L ThEN 50.0%. 25.0%. 25.0%& %Y, P
RERETRAAATA bE2 YR bA571 bOBRRTEICH D, FRRBL L TROSLELT
ANAFA PBRHTZETTHS, FRREROME . BMHAR L 2IZE—-ET 5,

BROLFEFOBEI SRS TROMB-ST £ BNT5E 1, 2 TR LA, B200
TN THRBRUHBOS/ V—FITB LTV S,

LEORRM G, AGHIME Ti0, SRS ToNGTR TR L AR TRERPOR
SORBERTIFPRMIONMRLEREND,
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BAES No2 F8E, Bnfh, MBE: 1, MC . %
SR AREARTR 21, 22407+, EE553. 35, & & 128.0nm, 05 96. 0, M &
B80. Tmm, WFEEIC{IH LAIBT, KEARARMMN 2 » FRBELD, HE0bORABESEOR
Bt L ARICEL TR TOS, PEMIBABRTA-IOETCANER) T THo
TLEPhIMEOLIMESND, BROBSSEBET S,
OB RS ORREARRY HRTA2 (IR, EWEL L TIRERIHRDA A
T4 FEEOMON F AHEOPI Lt & I RPVBEEHOEERO T 74 ¥ T4 POZTH
B, —WICE WS RBBERFLHREND, Tio, 28RO RMFOMBTSH S,
LR ¥R TR ER2ITTT, 28 27.6% 128 LTE&BEL 0. 17% TH B, Fed
12 15.9%, Fe0, 13 21.5% Th D, Si0, 1227.6% & #<, ALD,132.87% TH D, Ca0, Mg0 13
FhEh 2.30%& 8. 50% LM<, &< o Mg0 ITRBER & LTIRMR DMLY, Tio, 1319.0%&
ML, Fe0-5i0,-Ti0, @ 3 RN TS5 L EhTh 44.6%, 32.8%. 22.6% L7420, Tk
BETIEZ YA AT FMERICSHS, MRBELTIRZ Y A AT A FORENSMTHE
BAVOTIHSENA LA FROARALRLNBRBEL, 774 ¥5 4 MoHS5 2R
YD Si0, ¥ EL BLAMNE A L FRENS, ARG REE COMBRSTIIEE
—BELTW5,

BROEER ORI OWBTROMBITLHENT IR, 2 TRALE ), B2 o0
FRIZBVWTHLBERMUBRO /L —FILRL TV S,

A Ed G, ATEEHIM TI0, BEcEFSE L TONB TR CAR L ANSER LIFFHOF A
BOFESEE LR LB END,

FHES No3 IFmiR, FBIE 12, MC : 2~ 3mm K8

N ARMEARTA3 T, HR49 3g. & 19.6om. 08 39. 6rm. L X 30. lam, 10 ~
20mn KOMBELABREBEUHFECEHCRRABAL TV 5, ARAKRERL L THD,
BEMICIE 2~ dm KASO A FARERHY, LLAFANRELTVE LI CBbOhS,
ZOBGORMEIL2 THD, AFLREOHIBIERBL, A 2rB&izvieneBbhs
OBz 2NTHIT 5,

FOYRBAE - FH S ORMSARBEMMT A 3-1, 32 1LFT, FA-1 OWOHENEL
JELEORELIRAALATA FEHTAHOLLLRDMEALED 0% EEHT
B, £, AHO0RMRFE 2 FRTHBTHD, ZOHBTROPRALWUEAD
BhEAZERCELBESMN RO LKA CRLPEENICE <, TORICSPRE
NELEMNLENS LS RANATA FHDTHIZRLID, EOMRYFAEL AW
TR ERSET Chd, 0%ERATEOVEMMNBRTHE, 774/ Y74 MIBBEH
Zeby, SROASARLEE & U CIEAERIC L < TR L ZIRHT, Tio, 2%A5\ RERTE L KT S h DT
b2,

L3I S 8% 30 9% (SR LT & MBXIL 0. 39% Cdh B, FeO (3 22.8%, Fe0, 13 18.3% Ch 3,
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R NARET AR iR S T B

$10, 1L 12. 7% T ALD, 1E 3.50% CH D, Ca0. Mg0 R ENEN 3. 27% & 3. 4% CHBEL LT
D40 @V, Ti, 13 32.0% & R ICML, Fe0,~Si0,-Ti0, ® 3 TRICKE TS L EhEh
47.9%. 14.8%, 37.3% &4, FWREBR CIXa— FF A v b4 MERIZEWA AR FA
FMEMICH Y, R E LTRA AT FBREHL, 20 Coa—FFyb A FRIARR
ErAdRHT S & Bbhs, MEMEITIE <SP Tio, VRS LR 2 TW D, BEIA
ORFOFHBICL B LB S,

SHEOLERDORELOHSKTROMBESTERMTIE L. 2 CREEE L. B2ow
ThICBVTHOBRRRMED /L —FIZBL TV B,

AL G, ARFESHIM Tio, ik 2 RS &+ 5 WPk TR CAR LA BT L RSN 5,

HEES Nod 1A%, MRS : 1, MC : 2~ 3mm KA Y
S ABMEAMTRA IORT, KR 29 75, £& 56 9nm, HE 30.9mm, SEE 23 dnm, £fE0H
A A A WO R LA R ERAKE Th D, MMAE ., PRTORMAR EOFERR
BEERMLTVS, MBICREBERALTVS, ERIOBHOERIC 2 ~ dm kASD2 &
NEIERH Y, AFLBRP LBELTVSEIICRAS, HRITSEICHS 1 CHB, A4
MEVEENEA S D BRICHH TREE L, SHRBIZSV T I,
HOMBMMAE : FRAOAMBAEEMETI -1, 121257+, FPIZRA L TOAR
DM S 4-3 (ST T, BHOKXEMIMBTI -1 ORERS 5V EBERA LA+ A
P EOMOH T ARIZEL LI CBRBEENDIZ 74 V¥F4 b bRDMRTHD, FHIC
FERPIBAAATL FOMIZHTPRIARALILIBERENIHD DS, AHO
BRI AR R 4-2 R TR TR P OREE T LME SN D, Tio, 2V RS L M Eh
LA TH D, AROMBIZBETORME V6 EER L Doh, WETERSSHEL LT
RPRCRENBEZ NS,
fLFER S . 28 31.5% (xH L TEBEKI20.33% L {E L, FeO I3 15. 2%, Fe, 11 27. % Th
Do Si0, £ 20.8% TALD, 1T 2.95% T D, Ca0, Mg0 iXTHFh 2, 59% & 5. 37% TREF
L LTSV, Ti0, 1 21. 7% L # VY, Fed,-5i0,-Ti0, ® 3 RRICMET S & Fh¥h 50.2%.
24.4%., 25.4% &R0, FRRBRCIXANMAFA bEL2 YR RATA FEDHRICHY, 0
BELTRANATA FBREL, DWTOALEILRAL, 774 YT 4 FERMT S EBD
n5, BEEL L ESEEMRIZHD, RER. B L LICETRPOBKIBRMMBBME TR
Hah Ty Af0EL Bbhs,

FEOLERFOHE» NS TROMEST 2RISR, 2 TRL LML, H200
ThIZEW T UBSERRMEZO /A —TICRL TV D,

LAEORRNG, ATERHIN TI0, BERE L+ 5 NS TECAR LANMELIER S
B,

RAES Nob jiti®, MEE : # MC : 8
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3. MESREL USSR

AW ABEABTRS L 52T, Milk622.9%. & & 117 6om. W 68.9m, F &
58.0nm, BATHKE LWMOEHBORRA TH5, WEHLS THD, FWMEZFHRT
HH, BEUTIELLERL, A ARG, BEOM /5 TRERBERRT 3,
MEOBRBMR : 7605 OBMEHE L MBTH 5 o7, IFERCRELFULLARD
ANAdA PHERBREND, HFRARAOPIEZ 74 Y74 O LEMBORLASIBALHS
MBI 7 74 T T A b ERRBTERV, BAMIZEA LA FA P EHTARDHBTS
B, Ti0, KBS OHBTH S,
LSy « 28K 26, 9% (23 L C R B#KIL 0.50% ThH B, FeO ik 14. 9%, Fe0, [121.2% Th 5,
5i0, 12 18.1% T AL0, i 4.22% CH 5, Cal, M0 IXTNEN 3, 02% L 3.69% THR DL
Ti0, 1E 82.0% & FFH ISV, Fe0,-510,~Ti0, ® 3 TR IZMIE T2 L ENFNA1.9%. 21.0%.
3T.1% &Y, FHRRBE TRV a—FTvoba b arFA FEDOHERICEV2 Y A B
ATA OB H Y, BRIV AREBMRTTEI LR, Ya—F oA bR
ANAFA M ¥ T5 EBbhb,

SHED LR OHEH L RSETROMR-IT LB 501, 2 CRA3LE L B2ow
PThEBOTUBSAERNBRO SV —FICE L. PREHKEIOEVRICSH S,

EA LR 6, ATERHLE TI0, W& RS L T ARG TR CER L RER L RSN
5,

4. %ED

AGHMELDTICE Lo,
(1) o

AMBE IR L LW T, DEEMRER LT ORMR LN ERE, PRERELT
VHEH2 ADEE . Ti0, i 21.5%~ 32, 0% OHEEICH 1 . MERFEHDEKD Ti0, DFF & 255
5, PREGHEL LT Thb A, FEEEREMLE L, vARAERAL Y LR
Eht, T FY OB L BDNARTESTODSH T LR LB LICBRHER TS,
(2)46 5 &

AFEHIOT R LIS Ti0, BEREMRFB L LTWAH I LIZRET, EMONSEML YL
AROBDHMNFER L L TEDNE NS L 6N5,
(3)8 B & #
BE) S Ti0 BERERL T OMNBTRCER L@ CRTET OBEOBBERTIFNE
hEO MR LR a5,
REph 2 8 Ti0, WA AR L 5 RBETR CAM L R L P TR0 DR OPESEE
LR e B Ens,
PEE3 : @ Tio, BEkETF L THOMSKIRTER L NSk LR EN D,
BEAHTIO,MSEERETONBTIR CAR LANME L RS h, BRERPOBKOE
BERLTWVS,
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11 BB IR R0 (L DT

FORES ¢ ARER IETIO BB R L T OB TR TAR L AR L B SN D,

5.8 #
(1) SFEOFRRBALIRIZ >V T

SRIEE MR T S EABARICIL, —REICR AL O X 5 REBARSH S, B (Fe0,.
Fe,0,. Fe0), Z@{LdrA# (VA : 8i0), 7A I+ (ALD) BLCGZMILF ¥ ¥ (Ti0,) %
HAaatidt (BEk) ¥£<, ZhbRERRREARICLEFET 32, XBEFCL
DRHSNERTE D, BEPOERMLEWNN T A (ERE) 2BETDEZLBHY,
XMET T S hisis,

BA1  SERORMELHER L TORERR

BenaEA (Fo) Bap (35) | ek LM SRR

~vid b Hematite a ~Fe,0, R~

w—bed k Maghemi te v ~Fe0, I~ TRE

< EREA b Magnetite Fe0, Bfe, WA %S AR
GAFA b Wustite FeO R, R E b
TrL¥IA b Fayalite 2FeD - 5i0, OWRE, RO R Rk
TAEAEFA Ulvospinel 2Fe0 « Ti0, Efa, WA~
An2d4 b Ilmenite Fe - Ti0, B, FHE - EROR R
a—FFhyhd b Fe0 - 2Ti0, Efs, $HROFD

mn=fros b Hercynite FeD - A1,0, TAFA BRI, TERER,
THSFA b Akagenite 8 ~FeDOH MRS

L Goethi te o ~Fe00H B~RA, Y TREEN,
RE(XVD) Silica o -§i0, BE~5

2YARSATA b Cristobalite | g -Si0, B
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"2 BREOLERHHFRR (%)

ie 3}

PR IR MRS B O L P 2 7

':f' T.Fe [M.Fe| Fe0 |Fe,0,| Si0, | ALD, | Ca0 [ Mg0 | Nao | k0 F:‘g::o‘
1319 [ 067 [ 1a1 [ 290 [ 215 | 158 [ 134 [ 815 | 012 [ 008 | 327 [ 673

2 276 | 007 | 159 [ 215 [ 276 | 287 | 230 [ 850 | 039 | 022 | 425 | 575

3 [ 309|039 228 | 183 [ 127 | 350 | 327 | 344 | 056 | 024 | 555 | aas
4315033 | 152|277 | 208 | 295 | 250 | 537 [ 047 | 024 [ 355 | 645
5269 | 050|149 202 | 181 [ 422 | 302 | 369 [ 079 | 036 | 413 | 582

gf' Tio, [Mio [ Po, [ co [ew | c | v | ?‘F’:' ":g ﬁ!ﬁﬁﬁ

1| 215 [ 088 o148 | 0024 | 106 | 007 [ 0.098 | 0.006 | 0.674 | 0.041 | 3277

2 | 190 | 0ss [ o161 [ 0019 | 072 | 00s | 0085 | 0006 | 06es | 0045 | 4188

3| 320 | 079 | 0161 | 003t | o061 | 006 | 028 | 0009 | 1036 | 0025 | 2371

4| 217 | 076 | 0214 | 0025 | 141 | 0.6 | 010 | 0.009 | 0.689 | 0.035 | 3242

5| 320 | 089 | 0180|0020 | 025 | 002 | 042 | 0007 | 1.190 | 0028 | 3048

CW=A{E&0.80 K, MMM = Si0,+ ALO,+ CaO+ MgO+ Na,0 + K,0

£33 BEBROLEESINER (%)

B e [ si|m|p | s [ca|mi|co|a|v|m|cea|m
3 | 150 [ 0.029 [ 0.001 [0.180 | 0.076 | 0010 [ 0.024 [ 0075 | 0.024 [<0.001| 0.003 | 0.002 | 0.001
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BMMBAER 1 -2 (AHEMN1) x 100 SREEEHER1 -2 (AHN1) x 400

TMEREMER 2 -1  (MHN2) x 100 WHRHGEMER2-1  (FHN2) x 400

BRSAMERI -1 (BHN3) x 100 SEMSEGER3—1  (WiN3) x 400

FMMEMER3 -2 (AHW3) X 100 JEREEEER3 -2 (@HEN3) x 400



BHREREN4 -1 ("HNd) x 100 BEREARER4 -1 (FH4) x 400

BERGAMEN4—3 (HfN4) x 100 WRSESEEN4—3 (WHN4) x 400

BOMERERS -1 (AHNS) X100 SEEERERS5—1  (WHNS5) X 400
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AMIR, Trn—REREETIARTMROESETHY . REFORTNL. gL~
AORENTETHD, AL, ERZYOMIEE & L TBEES P2V L6, it
EEEROBHRREORENTETHY ., BESSHLELE LD 0TI, AHOR AR
Wil D FH0 LD,

2B #H
BURHE, KSORERC S\ RN Sh kB, WP, BREBH, BiEE. AnEag
HLOHELERIEH B ATHS,

3.5 &

BUBHE BT L CHTREC HRINTD (kD L), MOHNRE (HEB L FE). HRNTm (BB L
F#) OXEZHEOPR EFRL, EHRAWBICL 2T 50 ~ 1000 FTRMLE, AER,
RBFORRL L CRERE L ORI L > THT o1,

4.4 =R

HEEZXRLIIAL, #EORMRERNEZBERICFT, UTICREQRIL 2oL E
o

AFZRY AN Quercus sect. degilops 7 +H EAR1 - 2.3

BEWIT : FROIICHICKROAEH, 1 ~37RIT5RAMTHD, RUFETHEET
AVVNER A, BRTHELEEMFEICES, bLREEZLICKRET S, BEHHLRITH
i Tl E O EARIIRST 5,

M SEFORILEERILT, MBI ERANN 645,

R « AR FHER R T, HAIO L0 L OGN ARG 2 BIEA M
HThHD,

UEOHERE Y 2+ 7R REFBICAEEN D, 2T 7R RFBITILZ ¥, TAvER
Yapn, AH, BE, AMICHFT 5, $EOHAT, BE 15m, E60milET 5, Hid
MW THAICEZ, BA, RARZYICAVWGLS,

5.ff R
BEEORE, KESBTRIBEALRIEM B AR, WThba 7RI AXMTHo L, =
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RERMTHD, ZHBERTLHO, KEEMH ToREME, @SRl _ikHe L T4
HL TR TRER AL,

BELH
fEfarg - Smes (1985) FHEBIETOME . AHOWRIE . X MHIR  p20 — 48,
fefarg - BURE (1985) ERRBITOME . AP OWiE, oK SHIR p19 — 100,
B - (PR (1988) BAOMBEE ARSI, LM, p 296
WEEBA (1993) BAFRC B0 SARMRWIH HREERIAT, A% EFRBUM 1§, MERMRS , p242.

£ AFBHICEG IHERESR

i EHa RS R R _(Fh/s)

FEHL 1 BB TE RTW Querces sect. Aegilops 27 77 XXM
FE2 2 SN OF  (RBWEN)  Quercus sect Aegilops =+ 3 B2 ¥
FE3 1 HBAUEEM e Quercus sect. degilops 3+ FR2 2 X
R 1 SRR 4B EER Quercus sect. degilops 2T I B2 X ¥
BES 1 SRR S AEE Quercus sect. Aegilops 3+ F K2 R ¥
HEG 1 BEERE No 14 Quercus sect. Aegilops  =+7 B 7 2 ¥
BHT 1 BARMAE 6K 28 Quercus sect. Aegilops 2+ FR2 Z¥H
FHE  MEXAKRR KRS Quercus sect. Aegilops _3+7 R 7 2 ¥
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