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=b " - (B2 198) | M s Vi < SEIRN
EWEE  PHRIESMRREER T3S et AWK =R hIERITESRERE RS 1999 4F TAEENZ RS IS ThgRITEs Skl
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WA HRREH

W45 HRREA B
DTSR SRR D5 5

AL YV 2 2 - (k) SRR
FUHIC
DKL SRR AP RO HETH AT ARICHIE T B AHIE. ARSRLD S H A U7z RS
WEkDR 25 MM T 5 HINT., BIRRAG T HBCUtif 22—, el a >z >
MR ESHHCRRE - FftE LA L2 i EOBERTH %,

1. #ratkhc DV T
iR, BRIREETHECULI A |
A=K THRMZZT T, MRz 1K
IR,

2. M ik

kL2 KR, ik 72 O TREMEIRY) 72 PREY
I 5, W2 ORI, S22l aA
THO., mOZR, BERZE2LTVS
Ted. WEkILZ EH TR 5 C L IR TH
%, TT T, AREHTIEEE (IE/\HEK) TH
Wamrd D%z THEEL & UTHRYH#- T,
(1) RESRBLDHE T B SaER

1) EBE PRV O, BEPEIEYIRTNICAE L TSRt 200 #Ed %,

2) IN3C + NiAaim (1998) DREDTARTFACHEN, BEVESEY) 2 BFE « BRI « FIARIK - IR - /NH)
KD 5 DT %, THIC, BIE (HEHEL) ICOWTESZMNS, nEAR. BIEOEX
HE, XZFNZFN 100 KL L& T 5,

3) SEARBAMET I CBIS U TREERIE | O 72 3R % o FIE IR S YA (1998) 2B &I L,
100 Rl 2D TRD %,

(2) HESKBEDAL 57 HT

1) BEBRIRIC DV, T3V F— U X #R0#rdEiE (Energy dispersive X-ray spectrometry,
EDX) TIE 2021715,

2) WESAIHHETE 15KV, RIE 80 ~ 100u A, T4 T %A L 100 TH %,

3) 1 akHCDZE 20 MiDWEZIT S o

) b ORETCRE. MIEIEA (2007). HF 5K (2001), H#iH (1986) & EZ2BEIC,
MgO. Al,0 ;. SiO,. SO4. CaO, TiO,, V,04., Cr,04, MnO, Fe,0 ;D 10 7t#& LT %,
EMIE, 10 TCROBEYIER R GFTZ 100%ICHE LU IfliZ wt% TRL TV 5,
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WA HIRREED

3. WEERSLTERE I B R

WEERIIERE AT DRGIRZ . 55 1 RITIRT,

(1) RT3 Hr

HIERHAIE Dz, BIEOM 4 DOIIRIC /7 Uz fE R IE. FHEIRDY 16%. BRIRAY 20%. 7
HIRA 7%, BEIRD 21%. HIEN 36% TH - 720

(2) WESKSEOD P g 7yt

WOERIC & EN 2 WSKILD T FEE L, 0.53 THIETH > Tz,
(3) WEBRILDRIFE T HT
HIEDE D (HEKIE) ICDWT, RIOR S 2l LA R, P 0.17mm TH -7z,

B1E WSEIEREOITRIR—R

BASKELDAZIR ERIADZIEES
et MEE -
FER | B IR E27N B BRzR | 35 ()
AMEEA | 053 | PR 16 20 7 21 36 36% 0.17

4 . HEERIM LA ATRE R
BESRBL DL NG R 2 2 RITRT . Fe 0 MEEH L. KWTTIO, &% %, EHITALL0,.
SiO , LN Z S E Nz, ZDOMDITRIFIFEAEN 2% K DIKWETH S (—H MgO H* 2%

ZHEZ% )0

BESRILD ERIT TH % Fe ,0 ;%R 9 R D T T 7% 2 KITRT, Fe,0 AN TE(EICEA
TWADIETIO,. Al,0,, S0, THB, TDIKDEHNZARAT 7T L7%ZH 3 KITRT,

B2k WM RIR R

ER SR Fe,0, MgO Al,O, Sio, SO, CaO TiO, V,0, Cr,0, MnO
71.60 1.86 5.13 3.01 0.00 0.29 17.35 0.45 0.31 0.00
66.12 1.59 10.06 0.18 0.31 17.32 0.00 0.27 0.00
54.02 1.72 2.88 4.60 0.00 0.70 35.53 0.00 0.14 0.40
68.16 2.31 3.95 3.67 0.33 0.47 18.26 0.95 0.84 1.05
68.12 223 3.17 8.53 0.00 0.53 15.64 0.97 0.34 0.46
71.60 1.52 4.19 7.23 0.06 0.31 14.75 0.00 0.00 0.34
66.75 2.52 322 8.39 0.11 1.02 16.07 0.62 0.43 0.87
69.07 2.21 3.21 7.48 0.00 0.88 16.69 0.07 0.00 0.38
66.30 1.69 3.57 5.86 0.15 3.11 17.71 0.02 0.81 0.79

AAHEEL 73.98 1.64 3.33 8.27 0.00 0.53 10.75 0.62 0.00 0.88
71.25 1.42 2.75 4.66 0.19 0.71 17.99 0.05 0.49 0.49
61.77 297 5.44 10.13 0.01 1.69 16.95 0.45 0.02 0.56
73.82 0.99 2.32 5.25 0.00 0.92 15.50 0.10 0.34 0.76
71.50 2.32 3.49 5.17 0.00 1.90 13.46 0.78 0.13 1.25
56.38 1.76 2.95 9.70 0.00 1.22 26.92 0.25 0.24 0.57
69.23 1.62 3.34 4.89 0.12 0.81 18.70 0.00 0.00 1.30
68.27 222 3.09 8.29 0.00 0.63 15.91 0.98 0.00 0.61
71.75 1.65 4.37 11.13 0.54 1.18 9.11 0.09 0.00 0.19
71.43 1.40 3.75 6.61 0.21 1.15 13.36 1.46 0.64 0.00
70.20 1.76 3.26 4.78 0.08 0.88 16.64 1.51 0.10 0.78
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40.00

ALO

30.00

20.00

10.00

MgO Al203 Sio2 S03 Ca0 Tio2 V203 Cr203 MnO

B2 WEERE ARG R BIX =ZMXAT T L

(ZE k]

NXELR - TAHEE 1998 THERAYIOMSE) M2 BRI =

FHAE I E 1986 [ulRpadbis, WERERBCAAROME B X CEA ] PERISIR AR 81, 3245 H

FIARSRT « 8RB0E 2001 THIIEEETINAET 7 5 Ng-1 L RBIHUSIC 7009 % el g & D%kt TEPURCiTsEs 40(4).
295-305 H

FIHREE - AiE A - feiSi— 2007 TR, FIHEHT A HIEREE CRIE & NIcKRE 1L - #IET 210 7 RO IR LR
MCHREEE R AR B RBEWIFLER T IRE) 55 415, 55-65 H
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F5E AR

o3 55 ARTELILORHi

JUNRSEREBIR R (R

o5 LET ARSI O - E HLAR

ONELG EARR BT 2 LIRS (BEERAR) 10> T, FitE =it o R EIcE £
NEWEEEE L2 LTH 5 (IREIED 1958), RYERIEIZZ AT « WIRERT A 5 A EHIC
I T, B PG 7Tkm ORICHIES %0 T DX S 2 Hel =Skt R i I ek T, BtoRmike
FIR BRI CHERM L., ZOHROIERIC K > TEBPHEAZEDTH S, HAIEE ChERERT
1958) ICIE T2 Bl —ACRPBRELIR & U CAMSLEILOIE A KRIFASEL (B AR BLUEFSE L (i) |
JERGINL QLALRD . VCEadhl (AR A sil (LITIR) Ao N TW5, TR
GHFICHESNIZNILTH S, T OMBRILRIE, T ORMEIEHERYI T, WS - MBS ORE
M EATICHEC S L > IRDFiA L UTARHANC G L, JEEIE 1 ~3 m DEDNE S BehE
LU,

HRARIC & [E N O SRR EFA S DS T & N2 HERD 30 RIS ERETRO R EFHE D RIE S N, AREBIE
A (1958) I k> THERRHET O CYURFOHETD SR « 248D, BN 7 km, &
JEH 4 km OFEFERD, MG SN, ZRUCKNE, IS 2 W IdEhE nzdhibe L
T YRR « YEREFR BRI « NESRL - ARSRLE ENH D, DS BOTLmEIkLE. HiLiEh
(2018) 1T & > THE S NIARILIICTATS T % b s, TNEOHMIREELKIE. #riE =4
g ORI HERE L 72 R I B £ N TV %,

KR, s - TGS © TERE OMD 572 2 HIKHA TAREZ T EAICE > TS, 0
HEKHBADEZTIZ30-40 mbH, NHADZWIEZNY EOEBICETC &2, Z0 EfiIC
10 ~ 100 m ORI ~HRIEYE - SERENH . BHEEEZATN S, TS BEANMERO
Wk IR AR DO RKERICE L, JEE 30 cm, &AM 2 m T, WP 700 m, rgIL#) 600 m O
HPHIC A U, Ef NSO'E, A 13-15°'N Th % (¥ - 14+ 1956),

AREBIE AN (1958) IEARFRILDFLIKRK & ERERIEM (K 1), B LRFOHKFIHSE 2R
LT3 (£2), chuckiud, s ILsnR & SR A e < . HSLEIL T FEABITH
ThHholT icixsd, £, WRPOBITRIEE. MK 8 77 t. KL (Fe %7 50%) 713,600 t
LLTW3,

&1 AERLOSERERAEM (IRABIED 1958)

o 5 B AR WHED My WEE HEEDR

®E o EE ™ Ll BE 28 o mEm L
o L ER 1 178 1.5 mno iElLfEE 6 221 i WX
2 50 1.0 Bx BHE% 7 270 By BE
3 §9.7 0.1 #fim g 6.2 0.5 A
4 19.7 15 A g 63.1 Ba N
5 B4 15 o 0 205 15 o
HWEMmE 11 270 1.5 Fi XESSE KO

DT DFRLEICIRDS LT, &5 &fiE DL FOMNSZFTIEL TV, |
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X2 JWRERLERARRTE (RkEBIEA1958)

SR FER fE  EMER (m) ERER (M) FEm)  &f (Fe%) HEREL (V)
a5 N60°E 14°NW 85 100 1.5 20 15
Mgl N60°E 15°NW 100 20 2.1 30 40
b N60°E 14°NW 330 155 1.8 30 35
1l N60°E 14°NW 360 165 1.5 20 10

K

BERRS T

| Gt

e S e T e Rl el P
Y AR L0 0 200m

S BIERTE () WERCES
S BEEROY TS ERERT

1 JUNSEHLESEY & SR
SOV HO A B .2 8 (PG ke 2k FTRCEDR © A B OBINS ) ISR 2 (1958) DL
EERGDRINTH %, HIGRILTORENTOS (FlFI 7)o SRMFOMTIEH | OBEREHEZRHOES TH S,
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F5E AR

DN LA B KBSAILE B RN, B3R 16 4 (1941) 5 H 29 A T S hizidiiakat e X
UL, MEEBRBIIMA L WBILD 2 rFNCOmd 5 (43 HZR), WkEIEIE 1.5-25 m T2
EHO., dlTIE 2 e BICENESHBERIEO DARETH 5 & I N, EEICHER 17 4 (1942)
11 HOFHE (HREHRS 2ok T 100 ERHRE S 1999) Tk, ARSLLORIR ST
K 70 %. HUAHE 30 % LaddkES N TV B, K11 TARSELFHTHE it assy s @) (Ha74e
B TR | ARG EHOBTXR 5 ) ICIREIED (1958) DILANZEREDEZED
THb. REOBRMIREZIN TV D TORITIE. BILFLK L IRILKDOBEEROYINEIED 3 TH -
FREF DI RENT VS, T, MROBIFODIC, GT) FHEAH S EE AN 300 m DEE D
HNCEHERBILER D S AR ZRE A TWA T EWGARNS, K1 13F72, RESOTLICH
S JEHHBM HIENB K Z 450 m ONBEISEEGDVRE SN, S NIciaPuae 1> 75
AV THEIN TV EHARENTVS,

DN TR E N8 SRRz 2 2 U, A3, RHEA. A BOOIYIK ORIz, /5
fRA & AAT ZA N (B RS A - L JE 1974, 332 H) HAELTWS, BEEREEOREE 0.1-
0.2 mmBETH 5, WL - 15 - BAEHHEORERICH > Tokilisg (LG - 7431 )
h SR S NIR 7 CH %, MBI ER U7k 3 R OB ER T, e « #kY R
FA M DEREE N, SIS LTz, TORYD, BRIETHONYINIETHN, SN
ToWOSKELA CRHBE) (R - BESAIC K > CRESREEN 172 BRI BEL . HEEIEILD 2 W IR 1A
Ko THILE T2 08MH - Tz,

SEOF A B XOFFRBEAHIIC, RIS BEIXN
TERIAMPEREIN TV (K2), KEE 10-20 cm
DOWFRHLFA T, RiMFEETH S, DR DX
RRETZ K 31CRT s MR XAREHT I, TR EHIER
BR T AR 0 X fRIEHT25E (FR4 Ultima V) Z i Uiz,
WEZMHEILTDOEBOTHS :CuK e, (40 kV, 20
mA)., EEHEE 2°/min, EEHFH 2-65° (2 0), TDX
W&, R (1974) BMEE LK S, REDRA E
K t8 BRY KT 1 b)) DMEDN S HADREAREN
TWb, HRAEPPIEFERNWNE L, DEOFD 50 TN
TR LEAATOR LML E NG, MIIE (0= o
8.3967 A) DAEFEEIEZ. F RV (TIVKRAE IV )

MEVET 5 LICK > THEKRT 5, ARFEARERSEDO K Z
Tk T ER (ap=8.418 A) &, TiO, & 7 % FEEREIAL TW5 T L &B/RT, TDOXD ek, X
IS HDROF 2 sk 3 83 2 R HETH %,

kS (1955) (&, AR OREEE GRE : BGESL) OoFiie LTk 46.7 %. TiO, 8.84 % &
HLTWD (£3), BIETZHE - EOOWRDZRNT, W8k (EICHESREE+F X V885 O
JRERTHT S & TiO, 1% 11 % B L 72> T, X BT CHEE SN BRSO F XV BABZ TV
%o XAMREHTKMN ST T E R o Teh, DEOF X VHKIEMFIEL TWEH EEZ BN,

X2 ORISR
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300

AN SRILEEE 9 g |cal mt mt = Hik 8k

cal = AfgH
W ﬁ

I
MW’WWWWWW )n, w WJ

a=HR#%E
2theta {(deg.)
X3 MRS OXERIEHTX

no
<
<

pl=RER
mt K=h)ER

It

<l

cal

Intensity (cps)

cal

<
<

mt

t
g
!

: —_—— .‘Lq
*MWW“WWMMJ\WWWWW IWM

i
0

£3  JAMELLIEA DL AR (PRF1955)

TFe S0, T, ALO, Fe,0, FeQ MnQ MgO Cal W P b Lor it
SR 1716 3450 187 630 1853 599 056 996 968 - 0175 0086 1231 10003
SHEGHREE 4668 1130 8084 490 3828 2464 043 189 236 0269 0.154 241 94.567

LOI=1924 i . Na, O &K, 0254,

X 4 SRS S O E P OE T, iaito BRICEH L TWEEDTH S, MREICHK
TEHAE, BHEA. AV EA, BEEEOEMC, KRR O ORI AR LT8R A b 7
i, BIVT VG ZEES TVD, &9 LIZSOMAGORIE, Mk ZTokAEIE. R
100°C KL FOIRE TR FHZ32 12 L 2R L T\ 5,

300 I

AR HEILED & 4 9 Kel a . q .
| giEsm J : |
§ ﬁ;ﬁiiﬁﬁa | p | |
AL L L
0 W”W MWMM vl M ‘W{ WMMW W W \.W Q‘W WM | e 'Wuj \w WLM

X4 ARERLEYEOXHREIHTX
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F5E AR

o5 281 AR LEESL Y

LORSFT T, A3 (1928) LUK, WEk& RRZEXUFICHA L Tl GRS Z1ED.
CNZESIF TR LFUKICANZS U TRERDEREL (73w b) ZAEEL TV, T OEHE
ERRBE & BRI U TESUF THBRET % LU VMR ik 2l Rk T E 5 (5
B% 1958, fH 2018), HHFI7 4 (1932) 1T, ZRBLMFfr D% Sl fef 13 i 2 B FH AR ki & U TR
WZEARTDOIEEZ 51 T3 (53 1958), BT 12 4F (1937) 5 HICZ KBTI H 7 8E
Fric &0t E . A1 13 4F (1938) ICHATRAIOHEEH LY L x> Tz, LRI04 IR
194 (1944) 5 ADRE T, HE 2,500t &5 Tz, HATIIAEED 99% WEFEM TH -2 (&
1 1958),

ARFRILD BRI AR S O ERTICF I S Nz, BHAT 13 4F (1938) 12 AN S 14 4F (1939)
6 HORNC, N OREEN D HI L BERTOZER TIHIC T2 U TSR RS O 4 pEsE an T 8
HEN, EERRERI OO (S8 1958, hiE 1996). A1 15 4 (1940) 2 HIc#kil
BIFEMIRD B NTze ARERIL & AR AR SR GOl ALK ORIFIdScirbniz LS
THaHH. FMIEAHTH S,

A1 16 4 (1941) Oikfiast® (HNZBUWERTZOR THERD Ik (U3 EHBI) . ARL
il 1 R CTHREEIEZ 24,000 t (54 40-90%) £/ L. #EILT 2 & TN TW S, JEHRG T
ZeWr, BERL U 7t%lc, LREEER] (U o VT L—« 7—T)b) THEPL 12,000 t & L. ZoRITHIC
KBEETH > Te, LRI TIE, BEFRGHICE D3 F 6,000t ZEFET S L EMN TN,

UL, 184F (1943) 2 AT KIREALEE RAFEH U7 BT AT 17 FrihEiic & e 9,
IO ABE EME TN TS (46 - 47 HSH), FERBIEIEA 17 4 (1942) 12 A 21 H
ThHolz (21 FEOWE : 59 HBI), EILNKAZ 3 ICZREENSD > 7= K 5T, {119
EEAPERRE (10,000 t; fi 60%) 1720 BH6AREE (AT 184 11 A) I, 7—7IV5H
D LR (F L 2ER) 1 80z T T05, TORHH, 7—7)UIc X % LLEEEEL
T LT, BEIROXNEZEKC TNk 5 ThH %,

BRI LMOT L 22— )V EIFE. Fomm D5 0.2 mm B2 O A IKEESR L D #E51 FH
WKHATEZBHENzENS (FHH 1962), WA 21 FOWMEICITEwLHE#KE LT, £ b
—R2HBLHEBLEINTVE, TOEY b—EHEBIIED X S BEENIRNHATHZMN, FLUH
— )URGSEREIC 7 Ty MR EIE A G DY T 1 5O E Lz M-D & (ZZEH) Oy
THAIM VT HUCTEK, W19 ~ 20 FOHHETIE, BIEILZHHLIzEEZ BNS,

AR 18 4 (1943) 10 ADHEIHREG Tld. HHEMNATIEEE 46 %, FX2> 5% TH5 Vs B 19
fF(1944) 3 HOZR THERIC, HILMATIX 233263 % £H 5 @, R (B 194 O
TP FERIZ 427 t/ HTH -7z (59 HBI MHMI 21 4F 1 ARG 5 BRI SE it =
HEEANOWMEHFRER) (F2),

DRSS, ZEPERRRED S G DR HENICE L o 72 A%, BEAT 18 4F (1943) »5 20 4F (1945)
8 HICIKZET 5 £ T 3HE 5T DM, 400 t/ H ORGHE WDk : %53 50 %) 72 H T B FFT 2Rk 145 (—
8. RRTI) MG Ul ZoR THIEAPERB X Z 2000 t ORki 2406 L (HYy I EHAs
2R T8 100 FRFEREEE S 1999) OT, AMIILEFEREEA OB X2 1 HZE k-7
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LT % o ARHIRLDIRID R E IR 8. N 12T & UIebEE OB & AR D BWVICA
A %o WIHARIDE & T, KREORIEZLET 2 08IHS NI 2RI B EEMTH 5,

X4 JHRHIRL & EE ORI A E &

ARSI LEEES

FailL#) HEEB 1A W #k*

(t) () ®) ®)
RRFN155 1940 0 19 1,122,838 48,846
RRFN165 1941 0 1,610,000 256,910
BRFI175E 1942 0 1,796,498 376,168

REAFN184 1943 2,669 126 2,510,047 432,176
REAAI194 1944 5123 181 3,003,476 529,905
RAFN204 1945 3,093 230 1,634,922 293,668
REAFNI214 1946 0 24 555,998 10,472
MEFN204FE D AEPEIL 8 A £ T.

#: B ek St Rk TG AR BLIL (1946) 12 K 5.
*APHEER KE B RAG G (1953) 12X 5.

(G1]

(1) BRI 184 10 H 1 AfY, SkEUREHIMR NS4t T TROERIED M A

(2) FHAD 19 % 3 A 2 B2k HUE RS ARRGHSCERS T TORSLLBIRERNC B9 2 14

(Z#E k)

SifelE 1958 THMMETOBH ) THZAFRI 55 40 &, 1381-1392 H

=5 - HHETE] 1956 TSR FOET 2 b BIRA A i) THEANEATH Y 2578, 589-590 H

FHTESE 2018 TZER | OREERE L RROBHRE) RXUTSZE &) —X 3, AHfiO< DD T Eigfi, 51 H

HRERERR 1996 T EHIMDE E D) Hirdmik st

RS 1974 TRELEMZE) AP, 498 H

BT 1954 THASEFEGS Bl-c £& U TRERR LR 580 —8 - SAaS N UBEE—) T EEINbtE AT,
290 B

WP E AR B R a e 1953 TIER] 25 FEAFEREOME) Wi EHER

HRHMER 1955 MLzt RbERIC B9 20198 THRALRSABEIABRITIe i) 58 11 &, 225-242 H

IR Il - IR N« PEARY 52 PURR 1958 [VL g7 | i FESE & M N EIRBHFE B I0 LIS 20R T1957 AR HERER 1 55 4 18,
HASME © Hnl. 194-202 H

JREFEE 1962 127 YpPieds ) FonlFiA) 5. BafrEh @ lnl 212 H

HLHETE « fAEHsE - FRRE7eht « Mg 2018 TSR e ai LR E S ) NEASUErize) 28 26 5.
77-90 B

HY B mHRA 2R T 100 FRER M 1999 TH VBB 2ok LIFEFEOSAI B pEka 2ok

T 164 H
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