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37265 933 LB10 063 6.483 403 105 1129 064 031 )
37266 3.257 4.057 085 16.239 618 e 2.162 054 as 1.8
37267 124 w291 W20 100281 080 068 .39 014 008 074
37268 250 340 09 5.580 096 a3 553 AL o2 118
37280 .26 M9 087 4.942 Bl o2 6T .04 o 147
anal 28022 1,705 058 9.69% 4.347 1.920 5.780 597 Al 2.555
Jres2 1 868 A0 4.834 R 084 758 029 oz A7
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h il B - FIEPREH + + BOR T ST

WEmR EWRT AL B

X BET R OB T AR SR

1 EREE

1—1 &

APFFICHE L B | Bl R R TE ) TH B,
XA E 84 & BRI R L, ERLoobic, £/ 7 THH L, BFREs
LTt L 7,

RFHREREC T 2 RPN NI L RBTE 2 L 5 SBL, ¢10m/m DRSS L
e 2 b TR L, A A Rty P TR TR L.

1—2 XL als

RS R T A S AR U RO P 1 REIT RIS & o 2, BECIAAET
% JDX —8020 X REHTRE & A, KOEREHTHBRL 2.

Target: Cu. Filter: Ni, Voltage: 40kV, Current: 30mA, AT » 7M1 0.02
FHEEM 1 0.5 SEC,

1-3 R

hSELOMR AR U T 2 EROE A2 COBRITET S & - T - 2.

W% 1 AR FRS300LV AV EUREE A v, 4235, 350, 750, 1500, 500097 5 EARET
v, THEEBRELE,

35~35045 1 Ks £ OALE. 750~ G000 R M ERBR U 7 A0fRRBE RS 2,

1 RREROBBL

HERARAN 1 B EERECRTM) TH S

BB REMIC X BEF RS BT AR SRR MEBAORL TA D, Az,
Eh Iz B MET - R ERL T3,

X B R T MR S0 E R DR E N AR T v — P ol
na#EmeEEor— 70MEERELELOTHS,

BB - TRLNAY T 2B L XREFR T Az A7 4 F (Mullite), 21 2 ¢

—BézZ



#e=74 | (Cristobalite) FOMRENMAH LIz k- TRRT > 7 £PEL 2,

2—1 HASH

1) Mo-Mi-Hb =M %4 v 77 L

BIRARRT L IREA/FA 0T 7 4% 1 ~1B A8 L., M8 FlELIT20TITY,
HtoELHETRLE,

Mo, Mi, IIb® 3B 0T E AL LIEETEE LTl win, SlicfaLrn,

EMFAXTILREFE)VOF S P (Mont), HE8H (Mica), fAKXE (Hb) o X@&ELK
Bz aF e —OL—28EE s~k b (%) TERTE.

&Y w4 bt Mo/Mo+Mi+Hb = 00T/4—+t | & LT3R, FHkc Mi, Hb L3
BL, EAFSA YT IAKRT S,

ZHFAX ST LAD L ~ 412 Mo, Mi, Hb @ 3 &5 & %24, &It 2 @5, & A 1 |ar
ENEaTHEILEELTE,

MR EIZ 2 TORFRUE L BIcnTil ) Tha.

2) Mo-Ch, Mi-Hb B4+ 77 4

WM TT LI RERFA Ty 7451 ~10CEAL., EAMRLETFCRRLA, B
AREL20E LTICHBE Lz, BRSNS TEZ S, 220 orL b (Mont), B
B8 (Mica). MP1E (Hb), B4 (Ch) 93,

a) 3WAUEEENLv, b) Mont,Ch o 2 st & i\, ¢) Mi,Hb #2554
BEhLv o Ifrh s,

B 4 ¥ 77 41t Mont-Ch, Mica-Hb DG ERTFT2LNTH S,

Mont-Ch,Mica 1Ib #& L FAOXBEHHBDF +— | DEHE &2 OBEAETHZ
> b TETLOT, WA, Mo/Mo+Ch = 1002 5 L. Mi.Hb,Ch & F< BBz aFRL.
T B

BESAX YT LAEH S 1~ TORBTIE Mo, Mi,Hb,Ch ® 4 A& &4, &l Mo,
Mi,Hb,Ch ® 3 % 3 ks, AL ZRAEEATWEZ » 0T, RSB 2V THEK
FENEH 2 MRl Tha,

2-2 BMEIZ

BT > 7 ORI X BB AR L 3EBHR L, ETERRAMPMLEX 7 ABL T
A=tz

4£74 F (Mullite) i3, B3R BHET CRETESAZRE TN TERT 2B THD, 7
YR }se—F4 } (Cristobalite) ix 454 b & D ERE, ¥FRR7)VZP—-FA RN
SR EETERT 5.
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IHLOERICHTE, XRITRBRME L T TROMMRE R &, BRI ORET -2
2 1~VOs Rl .
a) MRT> 71 AT B CERL, FTAOBRMERIE . A7 ARRALTC
Vb,
b) MEZFZI I LFA L ES VR 2S—F4 bRFEL, A7 AREIPRIZE ). B
Wiz 3,
RIE =R+ LERGED

100%
98 T4IEMTRE

Mo
W2E ERYIYYILEERGHE
uﬁ




c) BTy ZU T ADLHICY ) A= T A AR L. # T AU A
., BHMi@%E L, ¥7AO2450 12K S,

d) REF> ZIV: X7 20HERL, Re (Ht) OERE»LIRL TS, #
FARRPLERERT S,

e) k7> 2V BLiifoMBEN L. 77 AR TETHEY,

B 1 ~VosBiz FATS 557, MEOMR. Tobb, HEORMIZL>TH 7 20%
WRIIRLBOT. WIARME LAY 7 ARUFM AL RHEL 505, ol L7414
Po ZVRP—F4 P ZOBERL W RARTIRRT > 7HHAT I LRL B, &
DAV TIE L ROITHOMB I HE £ L 72,

3 XgEFEHBRER

1-1 FA7HM

TR R B SHE AT L 22, SRR | RIEEYRBC TR0 TH 5. BEiR
FA USRI O L & BERRRIC Ia) U SIS IR DS BUMBRE & DEEFH0E, £ W ILBI & tH
LIRS oL RLERLTAH S,

B1EOFOY A THMIERL - 4 BHEKTIT -2, 2OBBRB2HS A 7HE BR
AT Thd. HBIA~POIES 4 TEHWS AL, BL B2 471 ¥4 7T,
KT, C#A47N3M, F5 4700, G4 7020, P54 70100, BS A 70126
kB, C3 4 73D 5 B16MMIE LRBFOEEA &S, 1 74 TRFIGEN & LEHFO L,
F#A7RZRM, BEF, LEFOLB :FIBFOLH,. G2 7RI E ZRUESD |
B PrA7REN. ZRY, J BEFOLBTMRENS.

WIFRERT LI 2, FWEBOLMIA~G, [, N, Polo¥ 4 7r@lEnrs, WLg
M) LBHEC 2 4 PR L £ < MO L TIGEA S L. 2HOHN%E EHTV 5,
WREOF L BRI LT, D 5V REREEOTREA® 74 7 TH D,

24 7HRC O TOMBEF RSO THRT .

A %47 Mont,Mica, Hb,Ch & 4 4 & & tr, MEIKE L 8.

B# 47 Mica,}b,Ch ® 3 5% &4, Mont 1 RAH XI5, AKENL 2 4.

C#4 7' Hb 15F%%A, Mont,Mica,Ch & 3 i ki 5,

I T, B b B, A S v AR O T HERES R,
D # 47 Mica,Hb,Ch @ 3 B # %4, Mont 1 RAH=RH 5.
WL 2 8,
E# 47 Mica,Hb @ 2 bt # & &. Mont,Ch o) 2 st ki 5.
kgl 8 B2 $ <, SATRIMEL 28I S w5 Ho BRIAES L, Rk
DENI L HHEL T, TEMH 3 IR O BEES B
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F# 47 Mica, Hb,Ch 314 &%, Mont 1 RAHC KT 5.

Ak 3 0, MRMICIED 24 7 ERE ThDH, RHMEFRL 2,

G# 47 : Mica,Hb @ 2 i&r% &4, Mont,Ch & 2 liAric Xt 2,

ML B E B, MBEIZEE S {72l L THBAMBERENRE B,

1247 Mica 184 % &%, Mont,IIb,Ch @ 3 lsric it 5.

A ST, MESALBSHLTE,
N# 47 : Mont, Hb # 2 4% &4, Mica,Ch @ 2 il kit 3,
kR 13,

P # 47 ! Mont,Mica,Hb,Ch @ 4 ®AHZ X 4,

Ei. nALO, - mSi0, - IH,0 (73 +40) THRENS,
R EI 6 .

BlEo#Rpr W e widiz, C. EZ 4 7RFLEFOLETECRBEh. £lbD vz
MO TS CF 4 7idmil, B, MSHE, §fl, sHrkacs, wwcots
THAENE, EZ4 7SI &0 r L, I, $HTLARLL, HEMUIRETS, 1247
RFIRGHEET 5, P24 7RMERE 74 7obT, BR, WL, sHntEssReT
b ZOLG, BEOF AT T LBOEAFTI NS LI CRRITLND,

3-2 WE (QU-FHEEF (P) OHEBHzOWT

ERHEPEEENZBOM LN B LORE, LEOEREE - k5 LMHY
HhLH IR RET IR T LS 2 BOBEBAL THEREEIZ 2w 2 XML
ORFGFH L BUF EOBH OB Ths EF2 bb.

BREORBIZST 2 ERNBEBAFOAXEFRALEAL TV S, IOLRBFRNBESR
el TE2RE 2T BLOTH), Gulihl, FROBESOLEORNTORK: BR
HHERLTVELELE.

SOBMOLEEET HEE LOBREMEPICRAT 302 DLRADHT 5 @ b
CHEELLNS.

B3R Q-PIM~#8 M Q-PIEE AL 2. 3 Eﬂiaﬁll\lﬁwmi%tﬂ# BB L L. #F
W, 4k, SRE, BEEDEGHOLRO G B, BAMCREES, B 5 IS B 56 Bk
IR AR, RTRLRSRCEL, SHE, BEFO&SRNOL I BERRL 2,

Fgiigsn+Bi=owT
FI@EAT LI, LB I~VID T 7A—7 = “Zof” icm2 N,
L 707 AHEEOMEN R RE, EZ74 7ok LT, R0, SRl #rie
HHHAET B,
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MZN—7  RUI- @A R L. C# 4 7ORLONSHIE # 4 7. FAMU, SHh#C
DVBHRET B, TN T O ROMBERC 5 A THEKRTH B,
MZn—71 P2 A 7O LONSHE 74 70 L0 R0+ 2, LR, BEH G+
BT B,
VI A—7 1 e LS R L. MR BN LB RTT 5,
V¥ r—7 ITE&o+8 LK. $HIERXO 8T 3,
VIZA—71 1 A 7ol tolE Dby o 7 n—77 B 3 1 @it
5,
VIZ—7": B LB H KT, RSO HBFRAT 2.
"EOMT CEESOS, T, BEOWOELBRYOIA— T L BET. RETHE,
Ll Eo#kitar &M b5 iz, 70— 73S b L, MR a»ha. 20
" D3 EL T DT N—TERETZLOT, RETH), MARO kKD H S,
FHTRROCE U 7 -7 2B L. R L BRI LM EF L 7N —T 2L, Btns 4
THCHIATERETHY . BEEIHOAS,
-8RIV A--7I ML, BGR, S0 A—7Ic L, SET, $HIRRCREFZ S
Fi-1
WMEFAE A TS CIATEPIATD2DH 0D, CF { TOMEOMEHERT
FN—T, P A TR =TS 0 THHT 5, U N—F Dz %Flon0, W7 n—
FORZIEEHOBIRAL, FALNCEET L, WEXRRIV/L—TICEL,. MBFE &
BRI X EE SR,
HIME L8214, 15, 20, 3200 4 WATH 5, UL20RM 7 N—TOMRY L — 7B L.
BRIZA—T, 32 A7 A—T ML, SREDEBIE 3 £ 4 Tz n b,
WRMF N—T DB, 2203V I A—7OBET, B d 7A—71BL, 2B LbAS 1
7T, R LRETH S,

[FE A>T .
AL L R E R, B PR, STERLEES b HEL 2FIRE A LHE AR
SRBLA. BAMIERT IR I~VINT FA—TL “FOfi” oS hi,
17n—7:F74 7OKLO=HM L BiEnLE,
W7 n—7" Fil, ZFU, HEF0 LB,
WZn—71 1 34Tl oo LB Rl 12024 7OMTOBEFLGHA7D
Bk od iR
WIR—7: | # 4 TolitoknLBswE L, WL [ 54 7oltaFl:BEFoL
BHWAr. LO+RRG. H. Mol tatBbiléet s,
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VZh—7 1 #4470kt L FLnLBHHI L, AL12{ 7okhtoBEE LLER
BOLBIRTFT 2, FWLENGH { 7O TN EHBL RET 2,

VIZn—7 " L1t

WZ =7 1 74 7olitolo LKL, 1 74 7olto =RulnLErREd s,

"Eoft IHNI—-6, X ra—7icLRaY, RETHE,

Bl LS b B bz, FUSEBHOMESS LBV A--7icfhL, BERE=R
Mol KT 5. AEOENR | ~IVOG A —7TLBnLR, 28OBLns4 741
FATHE L, WS BN LN D, FI SEE, BEFOMICE LA LPOMELEHN
BEIiThE,

[ L2 DT )

BYEAEBRBSECATELEIR, I~VOSZN--7L “Fofl” amsnt,

1 70~—7 BHF Lo gL, FNOLEriReT 2,

NZ7n~--7 e dfrdph L, —RE:BEROLHRRET 5.

W7 --7 : koL dhdkd L, BEEOLBriiet s,

WZ~-7: Baro: &l totBsmet s,

VZn—7 ool fidefop L, FliotBoilaT o,

“Eaopt D#HN0ls, 19, 2, BEREOLT, tofikori—7ic LEST, RE.

A Eoss g Wb thlic, ALEEO LB Ve 2 Zn— 7K L, SR8
BUNZA—7E b4 5, ZHREEFDO LRI N— 7 CHRLOLB L RIS 5, FATOB
SRR RIS 0. $EICHB LI ThE. FILENOLE LML, S
bib,

My £23 2 B L @ic DT
BOEAT LI, R [~ 2o KoMIns,
I 707 L ] S HBEN, BB ORSMNAHET 5.
U7 n~-7 ! FMDHEA LT 5 7 0—7T, FERMBL O/ n—7 k4§25, BEF
OBITL | BRAET B,
W7 =7 SERBOMETA R 5, FWORNT L EH OMETH RT3,
“E oML FLNYORET, BEFO 6 ORI, 22OFRMIE YD S A— Tz RS T,
RETHD.
RN ORET L BRI T S — i L, SRE ORI 7 -7 foh L, mid
A R B X — T R T B, TREORET X A LT HIORR] & WO ORATA S
N, BELCHA T ERIBIESH D, L ERMYEA RIS,

— 88—



FNOBE] L REDER L 7 -7 2Bl BEftsae,

THFINEE & S, FHEF S0 L BOMMEIz >0 C |

BIREMSEITmT L5 2, IR LMEL thBToL L D LMRALE. BT
Bl 3R L ST AR A s b oo, M8 BRI BBy L & e — L TERCMAL 7.

ETETHLAHIZ, 2B 1~VINT ZA—72 "ol LaMENt, AEOMED
150080 kMM (B R ER LRI 0H L. 15000 F oM (1R8], WSHE, §f, B
FHTRELL, FBRMOLBI BT 5. ZOBINE I REICHET I LNTHS,

BSSECIE g pic SHCH R 3E o 15008 Lo TR Lt & o5+ M h H . kEohTiz
nETHI.

LEDBE IS0 T ORI, SHEEOMITHTS0LL ORI o 8 g L,
1 Z—7 # R L. To0LLF i it = IRERSSO LB L. 17 n--7 Bt 5, #
Wik 133 & SINFRM O L8 [ L LOZNFAD 7 A—7 TREL, B RbN D,

BEEFERO R 2R BAT, ST A TARENE, BEFoLBR 1Y
N—TCHND LEERET S LEHS, IXA— 7R I BLP AL,

1 ZA—7CRESNB L I, Fi, ZERE, BEFOLBREL 7 A—7IcBL, Bk
HRbE, ZOBERI~VITL R LEDHARTHE,
IR MRS N -

o  MiEwLIrRLER
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BERURENR (R ORFA

22U = AL

U

EAFMTI, ZhE TS DRIETHLCRH NS 5 TN 2 TORERMEHDRRIRC
BT B ME AT TR (490) 2« h—v7 2 £ R4k, 1988, 1989a, 1989b, 198%c, 1991,
1692, 1993, 1994a. 1904b), £ R, BHURIMMEL XI L > TH L ToBBMER A R 5
ARG NS Z LS ATNE () /- $—7x ARADH, 1994),

ARETIE, BARBE BV THRH S UL ROREES (SYS 3 H4) OBk
Mz oW THERE £ 7T, REFITIC oW TR 5,

1, H#
WEHL, TERUOMEIERE (SYS 3 HA4) »oBuhaie, il =52 50 5 5k
LA (N1 ~30, k) Thd.

2, ik

BRAEHIE, BFHE RS, AD (REE) - BEH (ROHBGE) « R (RARINTE) 2 #iit &
R L, SEARTRGES & U ETE FEIR (AT - R R TR 2 M T, AR
FHEA R L THME RS 5.

3. BB

RAGHE, 273+ 7R3+ 7BM7 2 XM Th 12, 7 X FEOMBZLANEL ¥ #LITF
.

+AFZRIFIHES R X (Quercus subgen. Lepidobalanus sect. Cerris sp.)

Tt

FAMTILEHIZ 1 ~ 34, (LEATRRICFEL ML 0b, WL 455 R R
Lo HTEHEAEAL, BILREERCATY 3, FOREMIETE. B9, 1 ~-20@MS0 L
D EWEHNERE DD D,

i, BE

L, £TI7AXMTH- 7, RAKRTE, YERAoBRNSHE LT, MUEIL
HGRER 35 & CHLRREEO WA 5 LT B (451 /-4 -7 { Bt Zedt, 19892, 1989b).
HUREER T4 & FIRRC 7 X Xilis S0 o 0N 300 KBTI 2 5 A SRl
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BABLRTWS, &, FREE ORRERE | BE T (BARTH S,
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