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MBS R O RE ML, XEBEERITEMN 7 0 ¥ 7 L JADE £ MLV, BIERTTRO EEE—
2 L EE A S I E MRS L ORI A R L, FRICIES T A kA £ 24 & PDF
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MiE, SEACHN - EMICHER S hEEHOERGSEA ST S, PRI, SO R
F# - WEHRA S, §85K - AER0NE HEoRE, BE. Fry— FRYEMAT L. Al
OB, Ya7iotiors, Ra, Fy— b ZikEEE - RRARE. BRALRY
AT B, Lo T RN R OBRESIC IR, G ES LOREROBY N EEMEE Fr—
b5 LUERPE OB LRI S EERTVBEHILNS,

XBEH TS, Tab9 RS aEmARH S h, REQCBV TR~ 2L
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4 AKAaEAH ORIUIHEE

WoOBE - SHEA - THEA .
W IE AR - Pt iETR (IR K5
(1) 5 i
WEARE LEFARESH IRk 35 doRBBEIC L 0, Ao g R CHRlic s CaE
AL, Zon, BESREHE, LEMICoWTIE, GEO BB R O 6 L 2 ke
KEW2D2ME (A1~22) & L7 (Fig142), —F. HAiz>WTik, % LEnEaHon, o
SrioATE LM pa ok & 30 3K (B1 ~30) & L7 (Figld3), Elb, BFs2 MErdaided Uiz, &,
MESRREHIETEARThH o, MAT, TAGICHRIEF RN LN EH il ol o
NEDZLEERD L, MR LEAAGEEHRBRE (BE) ChELBELLNS,
BIURBOREEE SNoeOAHAERCEE TR, Z2008EsRE OniE2017).
IO EEAMEAS L, AAGHEIEMAO SR EH ISR Tl o R S ORI SRR S h
flHzbns Waic, BREEHEORR TN LS80 (k48 2012 ; Fig.144).
T, B SR ATRE A 08 Sl DIB S IE T D S h S5, o el
DIEAEOHETHS (F)112018, I 2019), SRR+ L A KO EBRSFE L
Tk, X, WRENICERAY (Fig144) RUERG (Fig144) L5 HBOK & AkRnibh 5=
FREERD L, FAMKOASEZOME L AEHBZICHM L E2 605, Z0 D LB
AR WAL S o J0 FR ) et e O e o G O (BT R o KRNI FEMR = 1 < i L (Figlad), &
DI L Lt A XOERARENICED 6N T EAL L FShS, X, 48, BAWT
FP S (RO G N KR R4 B . JOEN O EIE (BIED R K S (R E) M
KA AL TWEZ G LEOTRERT S LEA 5, M, MELILS, YREOIRBROE
HAHERICET 2RI Zh 2 CIERREh TV R VES, REROTERMRIEITTETH S,

. B
;
o
/
/!
777777 4o Lo e %
EHEETHR

Fig.142 A LA UM F 4T U & 07 M 0 B 22 BURH(AL ~ 22) DR
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ko, WESRL LEAREEEHIRCERIEOERRCh o, O LERADL,
ERGRBHFHANSRB SN EBLOND, SOBAIE, ARLTIREH O IFIA M T
b, EOEDARIUEE LCLELEARVEUNICES, BELD, AMECIRRMEON, &
LA F IS BT o W A 2 0 | e R ) || e o - R M ERE (BRACHE, 9
. ZHNNH : Fig144) OBFE LG L Lz, B0 OKHRBUC Y=o TI, 20 570 1 HEER
B TSR O (PORIZAN2004), 5T 1 HUBTEONE Timk) (BRI - R 1972) - TEMER
CRRRIEL (B BSIE422008) - T=il KBFL G 1952) - TRCIEILD (A - B 1955) JUFSFEF (1984)
MV, RRLARBORICIIAREP CRHLABHEOLOL—FBEEh TS,

WMEFERUCEEMROAEN ERLESARBEY M vEL Fh oy —TUOM L, Z 0B, i
Wi T AREHZ 2T, MO MISARATA AR A D L 5 (D o) LT Rl G L i,
Yic, w2 HREEOFREEY (R{CEESERZ 80, 150, 320, 600 ; 7/ K& 1000, 3000) #MiT
BRIV 5 2 & T AR M CM S 53 A FE o0 B MM i - 74 7=

TR LB ERA R 130Cak s b7 L— b BT 2 IR, IR L AT A K7 A4zl
F BT S, B, BRI AGEO & RS A O TR IS L. #0.03mm ®
WRIC Ll #onfanMids sMEEkERE. Tz A vEr FrAY (Z10000) Tl
BiEA T, SRRk L,

Fig.143  ACHL MORH (2 f Vo 0 22 0 0 G 1 B 30 3AFHBT ~ 30) O (il
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4 ANLGER R RN

R DI RN AR (2012) 185

10k

Fig. 144 RS 574 2 2 A0 A e B DML [0 CHOARIE )0 2004 K )

BT ALF S HT A b 2 IO BFIEIE (L RSP « 7 A S R 2 3000) &M R
i P> IR E A O TR 10mm P4 = b & — Sy O XU 45 (SHIMADZU, EDX-8000 ;
LARE, EDX L#) Ik n@iEL,

TR A % IR SR OREIIX, FFIF 130 (2021) ROMEIRA (2022) i2t iz, HIS,
Fundamental Parameter 5 (FP i) 12 & = T S0, TO2, ALOw, Fe:0s (42 Fe), MnO, MgO, CaO,
NaxO, K:0, P:Os OREBIEN 100w% (272 5 K 512 Liz, FiEIC X SEMAET (MEEi
RETEFOHEMIEES 7 —) SAMEL SRR IC-1 (Fv— F).JG-1a (TERPMEEE)
B IB-la (Z ) wicdsil 4 kag 10 so 368 1 oo (e o K Tl 0 R L SE (2 & 5 M B
(LLRE, RSD & H) O#§%% Tab.10 (2743, JCh-1 B U JB-1a ) P2Os ZFR < 9 LR O ML 68 ~
138% OFEMH C—F L, RSD (1 ICh-1 & MgO & NaxO %iFHE 36% LA FCh oz, 4T S0 BIED
JCh-1, JG-la LU IB-la OFEMLRIIZHZH 100%, 100% KU 101%, RSD I200T HERERN 0%, 02%
RU08% LIHICRETH o/, — %, JCh-1 @ POs AL EILE R RSD 23kt H L RAT
H0, IB-la ®P0s WEIZHOVTIRERERFTRTH o, HES (Fyr—F A%ENE R
GRS U LT 5 EBE A S ORMATIC P20s 2 MAewn I BiZ L, X, ICh-l O MgO
BUNeOBEDRSD 2 E2R TN 153% R 211% LB L RRTH i, HEEHE (Fr—Fh.
HRNE) OEBRHTCTERE MRV B Ui, M. JCh1 @ TiO:, MnO R TXAROs B0
AT 120 ~ 130% 75 & 8@ ot 45, RSDIZ OV TIX 2~ 3% & RFThot b, Fr—
FOEMRITICE 3 ERE VS s LA LRI L, A T, JB-1a © MgO ®E D [E]
IRBIZD T H 68% L RfEhofodi, RSDICOVTIELE% & BFChofenth, LEREE
B e HEREA B OERETICRAEREL MO S Z L R L X2 Ll L,

—H. BEREASEREREIL 2T Ca, Mg RUS BEEA M1, 3TRON, Ca RUSrift
M EER (RERRReFARREEERG ¥ —) BEOSHHFERIEICH (v
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Tab.10 7 CRANBAKE P o0 4 52 3% R 1 D (DI 5 K UFHR 4408 (R 5 (RSD)

] &B-1a B-la
(ol t g RsD i RSD (ol t g RsD
Bon=5 @n=5 HWn=5H Gn=85 MBn=5 Gn=5
si0e 100 0.0 100 02 101 08
Tio: 128 22 108 05 106 25
Al 137 26 106 03 15 01
Fealy 103 21 100 06 105 31
Mn0 138 35 m 1.3 n 16
g0 ] 15.3 W 11 6 18
Cad 104 3.3 18 05 101 15
(=] 108 201 8 20 % 22
K0 m 23 107 0.8 1 L2
Pells [ — % 24 157 33
ds-1
o RS ERE EAR

§ic 15KV, Auto Ti: 50xY, Auta Al: 15KV, Auto

e nc® BB 0oy Auto the S, hito g 15KV, Auto

ca 103 (A
W a .8 Ca: 16KV, Auto Nai 15KV, Auto K 15KV, Aute
Sr 103 1.8 P ISV, Auto Sr: 50V, Auto (Aute: 1~ 1000 u K

2HA) Mg BEICOVTIZIG-1a (ERDEE) OFlEd Ko L RRBEERTLLICLs
THERELAZ, KRBl L HFHEMESHME LS G R ILe (FIKE) Pichbid 5 L3 T#
W OEER T RSD OF5E % Tab.10 (271, Cac Mg RU S B, 91 ~ 103% LN T—HL.
RSD I224 T h 48% LAF & BeFCh oz,

(2) #% B

WERRLELEFAABEEHOEREE

BUELAL A2, A3, A4, A6, A7, A, A9, Al0, A2, Al4, AlS5, Al6, Al7, AI8, A9, A20, A22,
Bl, B2, B3, B4, B6, B7, B9, BI2, BI6, BI9, B22, B23, B24, B27, B28, B29

WIS A A RS Lo B, ke, B, IR, WL RESE S L, FbEE B omike
i o7 (Fig1ds), #5746 R EBLIE L6, AL, A2, A3, A4, A6, AT, AB, A9, Al4,
AlS. Al6, AI7. AIS, Al9, A22, BI, B2, B3, B4, B6. B7. B9, BI2, BI6, BI9, B22, B23,
B2d4, B27. B28. B29 OILT X &M T A M TE L VIEY I Th o 2 (FEREE ; Fig1de),
-97, AL0 BLUF A20 [XHEKL, A12 (AR~ PRIOE K ORR Tl ShTw itk (RERE; Figl46),
(LML — BB e F v — & (SiO2: 90wt% Lk, AROs: | ~$ wt.%, FexOn: Iwe% Al ; #1370
2000) EHELLA, EOZLEMELSE, DhS MRABRXTYy—FChDEHEMELS,

BREEAS

R A PRI LR, AR A S R L RN  dliE g S (Fig.143),
EEHmMBMBEORE. mlEIEThHo - (Figlde), BHAICE, &ikn, s RUMED
HEGEEIZRY 5N (Figld6), oW, BRGRER—EHBISR L TR (BN ORI,
SiOz B (534wt%) ROANwO + KO BUE (d5w%) 15, R %L IS O/RS (Lo Bas ct al. 1986)
Thofe, BEOZLLEEADLL ASBLRBHARVELRE L LRESHIEThHS L Eh 5,

BELALLL A21, BS. B13, Bl4, BI7. B25, B30

TP 0T 1 P RL RS L R K~ W 2 2 LRI i i do s 328 ST (Fig.145).
(e M S LR DS TSI P T h o (Figl46), A ML, HRECER/E LM THY
Aixlof® (1Y) EE BEE) SBEHLL EALEELESRIZEN LTHE (Figld), X,
HTEEORE HIEIE AL A2 BITO 4 B8, B13,B14,B25, B30 L 0 HAk i) K& 4= 22 (Fig.146).,
(L2t o F R, Sion 1T A1l A21, B17 (82 ~ 90wt%) > BS, BI3, Bl4, B25, B30 (68 ~



4 ARAGEE

Fig 135 ARGHICHV SN NI R0 0 WS E TR (27— 2mm)

T5wt.%)

ot BlEoZLERE LAl A21, BIT PP EZES S LEBERE

T,
REFETHL LSS

BT xR L, [
e

TEMEA B Sl (Figl4s)

(Fig.146) ., # PR B 0.2mm B O SRl oo )y
. ERGEEERE S EICER LT (Fig146), Ca B4 CaCOs |IEIC
RGO TFIRE (50we% ; K 1973) £@BLT v BlhoZ b2BEass, A
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WO (P ox=ab, Rir—isi— . 05mm)

Fig. 146

LK E
BUELBS. BI0. BIl. BI5. BI8. B20, B21. B26

T v A 9 BEL 1 1R K, BES

Surz (Fig.145), (WOEMMBIEER ORS R, il

Tl s BETE L, WiRE4

@ F FRAF (90w

ik s h b,

7= (Fig.146), #EA Mtk
n

IRIEE—SEH M
IS X Rl

Fig. 146) . Sil
Bk, 2o 8 REHLT v —

#+2000) %
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A4 RN HORERIE

HEASELEAATEEHOEER Dbl KAGHIZHLGhEMESREHOB N

R i o PRIRELES . (e "ﬁ%'ﬁ%
B R R O RERIC S R AT A Fr—F CRME) Bl Fr—b (HRE
o WA B b 52 B (L - 22 R Fo— bk RRE) B Fr—b CBRE)

N B ¥ (tA " A Fe—bh OREE) B3 Fr—b (R
BB Hi0RE) oRARESREY M Fr—b (RIS B Fo—b (HRE

o EBTRY. — DREER A OEBEAH(ERE) B EERS (R
TR ERCRT, SORERR M Fr—b CRRE) B0 Fe—b (HRE)
s b, MERRL LitAATHEH N Fe—b GEEE) BT Fe—b (HHE)

) o ) B Fe—b URRE) BB ENAM (RAM)
CREMEAR T RGN (R 0 Fe—b (BBE) B Fr—b GBRE)

EH. R 154% (8 ED, RN A0 Foe—k (BRE) B0 BEAE (RRE)
M BEAE (ERE) Bl BEAM (RRE)

4 9.6% (5 BUER RV 5.8% (3 30K PRl ot G sl g 3
ERREH 9% (1), ERENS NS BRIAH(ERH) I3 ERAW (R
} ) M4 Fr—b GRIE) B4 ERAW (RS
1.9% (L3UED LMyt snie (Fig 147, N5 Fe—b CHRE)  BI5 BEAY (EME)
THEFIS, Fo— b 654% (4R ED M6 Fy—F (HHE) BI6 Fr—b (HRE
M7 Fr—b GRHE) BT BEAE B
EAMIETHE 346% (I8HE) Tho AE Fr— (BWE) BB BEAE (ERH
fo. MEORTHEMEE Th A HRY A9 Foe—b CEEE) BI9 For—b (HEH)
RO PTC MBS S R MO Fr—b RN B0 BEAS (ERE
(Fv— b HRAE 22D 30.8% (42 A2l BRAE (ERE) BRI BRAS ERE
i e (i A2 Fr—b GRIBE) B2 Fr—b HHE)
RED & Lot (Fig47), R ol
WER L LR EEEROHEH B4 Fo—F (HWE)
- P R 7 i - B25 REAE (ERHE)
R TIC R e 06 TR e
Lk, TORR, &hilmmamEicsit B Fr—b R
DHEHMAL, Fr— F818% (183 e
), BEAE% (28K, $5E B0 BRME (ERE)
Ft4.5% (1 BB BIRE i 4.5% (1
ERAAE
®¥) Thol (Figna?n). —H., &i Bz;ﬂ 19 EER A
19
WaEICET SR AMl&E, Fy—F —
53.3% (16 30K, AN 267% (83K .
B, EAE167% (588, BHK
. B | BT
" MY s
#33% (1 MK Chot (Figl47), [ i

Zokiic, Fy—F ERE o089
AWE AN EM G HO K AR RE
HED#30% KEL, BHE (Bl
H) 05D AWERRAREEO KK
AALMBMEIE L D 0% K& <, WE
O E MRS Hhi, L
ML, FREAHEECFy— b
Pk diah (IEHIRS : 81.8%. H:53.3%). A
X, HES (Fr—b, BRAE 0 N
G DR ENERA D (LU : 81.8%,
H: 80.0%) &S AR LR
(Fig.147). Fig 147 ARLFH 1T A Lo o F 0 0 B 45 B 00 8 7 ML

142



LEL S

(8) % %

AAFEPGERLABEREZ, Fy—F GRS, REFS. REFE, FRAFBRUCAK
"o 6EThor (Tabll, Figld?), ZOW, Fr—F, ARFE, SEEFSRUAKT
Ao 4 M- SE S R TH D, -, REAERUWEN HOSHENE
EiicE R oLt b1, F-BHlACBNTLHREBARE RS LA Ex bbb, Z0L
AT AREN SRR S OERRINIE#ECSH D, MAT, RAREMGHERLE
A2 EIARCE T 5EETHOES S~ 2em LR, 20k 5 2RBHCE-S < M
PRI EEE SRy, FITEMECRRENSRCBRENSERGEFYy— b A¥EFE, ¥
FRNERECAKERN SO 4BEHS L L, ThooEIRITER 2 R CRAREAH ORRUEE
#AET BT LIILE,

Fo— b (Al A2, A3, A4, A6, AT, AB. A, AI0, A12. Al4, A15, A16. A17, A18, A19. A20,
A22. Bl. B2, B3, B4, B6. B7. B9, B12, B16, B19, B22. B23, B24, B27, B28, B29) MEH Murray (1994)
R EOF v — b OEWEREER SRR (RN, L KRGk olRA N
FE L. 100 X AROs/ Si0:— 100 % Fe03/ 802 [, AlO3/ (100 - 8i02) — FexOs/ (100 - $i02) EfRr
ALO3/ (ALO3+ Fe0n) — FeOr/ Tio: BASERMBIE DU CHH T LEa L, ZhboiktE
O, ALO3/ (100 - 8i02) A ALO:/ (ALO» + Fe0n) CRRL7= 40, HIL (ALOw Fer00) / (100 —
Si0z) 1k, AALHBEEEOF +— k18 BB (AlL A2, A3, A4, A6, A7, A8, A9, AlO, Al2,
Ald4, AlS. Al6, Al7, AI8, A19, A20, A22) RUSRAMGHEOFv+— k16 BE (B, B2, B3,
B4, B6. B7. B9, B12, Bl6, B19, B22, B23, B24, B27, B28. B29) dtiz, (Bi¥ -EfismLiz
CAE SR : A+ 1o =0.777 £ 0041, ¥ PEE * 1o = 0770 + 0.040), B OREMES 8L
e IhH, HEENHLLXEA Lo (P> 005, Mann Whitney's U-test), ZiLi, A dkgl
MECHEMOEECAVSALTF v — MEA—MEER CHD L E&FRL VS 2T, Fr—
FOEMEWAEREE SO TRIT TS 2 Lz L,

R Qe AT By — F ORIALS 325 B (Chl ~ 325) #HRIL7- (Fig.148), fREUE
RUL, FHUSDRT AHEN, SR OBEROM, i ORERSE L YOI A R LT 1 KIS
S LT VM 22 3Ok, RRATIK 23 BUBH, SEILREC 19 BUR, KA AN 49 BB, AITHIR
36 BUBL, FEPHRES 28 BURE, 10 F HRC 43 BUBH BN HBIK 20 BURE, (LHCHIEE 32 BUFH, TRNFHATK 14 30
Fh KX 30 BE ; Fig.148). @, 11 MEOAN, FIFMEORME KL, ThUtoiix
IR 5, B L REO Sio IS TF v — FO TR (90we% : 14> 2000) %88
LTvve, ZhboMid il o RBLEF v— FREHZOVLTLERD (ARO: + Fe03) / (100
= 5i0n) A @S, RAGEHRE LR Lz, OB, AAEEOFy—F (P £ 1o =074 =
0.040) E, FHE (I £ 10 = 0757 £ 0.040), MITHIEK CEEE + 10 = 0773 £ 0.108) &
CHEANIK (TR + 10 =0.754 £ 0.042) EOREICHEESHS LRFARM - (P>005. Mann
Whitmey's U-test: Fig.149), — 47, 2 AL Sl 0K (EEEE & 10 = 0,748 = 0.020) . ERZIE (F
i + 1o =0.746 = 0.046) KB MIE CEET + 1o =0.732 + 0.038)  EHMIE CEHE = 1o =0.704
+0079), EEME (FHE = 1o = 0744 = 0.034), WWHHE (CFHIL £ 10 = 0796 = 0.042),
PR CESE £ 1o =0.702 = 0.080), REHE (R = 1o = 0706 £ 0.098) =DMz
HEE BT (P<0.05, Mann Whitney's U-test ; Fig.149). Zduit, A EHMNGERL T v— hit,
EICTFLMIE, MO R OE P K ORI ATt A 5 2 L &R L T,
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Fig.14% AAFHEL FHREIZEIT DT v — B0 (A0 + Fer0:) /(100 - Si02) 7 ¥

BHKEB5. B10. B11, BI5, B8, B20. B21. B26) @M HEFEEFv— P REE L (4
1987), ThAEM - EAO LRI L2 TERTHZ L CHRENS, ZOZLEHELH L, AHA
HEFATHET v — FOEEHR AR LTV L B2 605, £ I CHRAEORRIZOVTE
Bif/ls % HOF v — b & [AERIS (AROs + Fe0n) / (100 -Si02) &R TRIFF4 - LizLE,

T G ST S A OIS 8 HE (QS1 ~48) AARM L - (Fig1s50), R
Hodiid, #HAMOERO L LT, MloRRLELYOMBEAEEL ToMEICHELE Ok
TR 10 SR, B M 8 OB, PHEE M EC 10 BUEE, BT HRIK 6 3RE, REMIGCR BUE, KN
HUEE 5 BABE S Fig.150), 4, FREL 7= 30K o SiO: I8 TF v — F O FRHE (90wt% : BLiED
2000) ##&HE LT,

1 HEN O (ABO + Fe200) / (100 - $i02) & @82 $5 0L ACR A I (FH0E + 1o =0.747 + 0.035)
i, RRHE CEEE + 10 =0737 £ 00200 ROUMEFHRE CFHE £+ 1o =0.700 £ 0.061) &
DiicH b HEEEA Lotz (P> 005, Mann Whitney's U-test ; Fig.151), — %, £hLl#
OEBEEHE CEEH = 1o =0696 = 0.053) i FHE CEHIELE 1o =0.694 £ 0.058) JEHIE (F
HHE £ 10 =0704 £ 0028), KEHEE CEX = 1o = 0677 £ 0.014) Oz EEZLBD
Stz (P <005, Mann Whitney's U-test ; Fig.151), i, RGO SHERLZEERSIE, £
(KRR E R CHRETF IR OBTHERO MBS 5 Z L &TRLTHS




3
(@S36~43)
H(QS44~49)

Fig.150 3% o g &0 f

L= AR 4 48 BOREH(QS] ~ 48) i [ (HL R



LEL I

09

o7

06

#32
Ed
B/ Ot

o

——

amE —o0—3

HEE —O0— »
O~

05

04

(ALO, + Fe,0,) / (100 - Si0,)

03

02
ns:P > 0.05, % P <005 *: P <0.01
(Mann Whitney' s U-test)

01

Fig.151 AhFEHE L& HEIZE T 2 EER S D0 (AROy+ Fe0s)/ (100 - $i0:) @ e

BHERAES) QR SHERAEEXNECAEO KRS ERE L (B4 1987), i«
i FH R FRICHEBHA: LIsHhEGE (BRI EALR) ko TERShS, ZoZk
ZHEZ S L, HHEERHOCERARILRE 2 AR L LT~ v O F Mk E R LT 5 &
BErohb, ZRAH~<Y <1, Si0: (Macdonald & Katsura, 1964 ; Kunol966 ; Miyashiro1974) . Na:O
+ K20 (Macdonald & Katsura1964; Kuno1966) . £ FeO / MgO (Miyashiro 1974; S £7+ 1985) , AlOs (7~
{1 1968) , TiO2 (4 (7 30 1968 ; I8 B4+ 1985) , 100 % MgO / (MgO + FeO + Na20 + K20) (Kuno1957)
RYOEPHEREMOTIESATVS, 22T, AL BBV TALRENLRBLN
BER G ORI AT L.

W R T D ESE A S OB S 174 BB (MS1 ~ 174) B L (Figls2),
ML & REO L6 IR A 2 174 B O A HIEEHETHEE L, FAGEOSHRE M
06 MHEEIC VT O RRICHERBE L. M S SRR LSRN oRBL L kL
oo B, ZZCHAE Lo, AKX OEE (B S0 AROY SR EELR
FtihthThd, TOHFER, AARFHEOEHRE ML, SRELOMICHTRLECHBASED S
At (MSI2: =081, P<005;MS25: =071, P <005; MS48: 17 =079, P<0.05; MS50: 1 =086,

P<0.01; MS53: 12 =0.85, P<0.01;MS54:r7=081, P<0.05: MS67:r2=0.84, P<0.05; MS81 :r2=0.71,
P<0.05; MS84:r2 =074, P<0.05;MS116:r?=0.84, P<005;MSI2]:r*= 068, P<0.05;MSI45:r2=074,
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P < 005; MSI46: 12 = 091, P <001; MSIS3:r =069, P<0.05; MSI72: =079, P<005; Fig.153).
—H., Zhi 15 REEA Loz 2oL SR ELMENSS LXFE L LD ok (P>0.05),
AAFEPSTRRL D FRE A S ORBRAIHEORFChhE, Figls3 ERRXXy=x (#
1, W0 EEELATAEVRY, 2 TERBOERBOMEX LW O (Fig.153)
FHIZIFAF -GN (P IABOBEBENE : EBEo=—2 ) » FE#E, 272 2—-RoOE
BERMR . v — FiE) 2720, L0, O A A6 E - MS67 - M5121, (2 MS81, (D) MS25-
MS84 - MS116 - MS153, (D) MS50 - MSI45 - MS53, () MS146, (© MSI12 - MS48 - MSI72, (0 MSs4
DT 2 FAF-MICHAEZENBO SN (P<00]; Figl54). Zhid, RARENGRRL LGS
FLREIT MS6T COREHIBIX) R Of MS121 (#UF I K) OBIHERE O TS H 4 Z L 2R L T s,

sy e oS pesEng
Bpeia; 58522858

Fig.154 Mg i SRR HIC - < SRE A ERBOE (75 2 ¥ —017)

BEREAEADOER FIKESERREL RIS L, % )« IOF RS RO~ o
PERE LRI L cHENEL (RE - EAER) CXoTEMRShS, ZOZLEME
ZBHL. ARKERSOLEARIIEE ChOARSOEEHMRA MR L TVA L EZLRD, HETH
HAREHO Ca, Mg, Sr, Mg/ Co B0 S/ Ca [ EMBSRE @A 21T 5 (TE1 1968 - 1973 ; k¥
1990), £ ZC, s SiEEE MO CARAGEN L RR L GRE A So izt o 2 Lo L,

T M 2y B E R OEED S 22 BB (081 ~22) #RRH LY (Fig155). R
L dtite B 5 M4 2 22 WHO A RE PR THERREL . FAGHEOHFREFED S5
HEEC >V T b RERCHRL L. PR R SRR L &R OB Ui & e L =,
M. ZZTHBELEoR, EAKEVIEE (AL, ca. Mp) AHIRICH HELRIET RS
T D, TO/RR ALGEOGRE N AE, 6 5L oficIT &L EOMMEEN S (CS10:
=088, P<0.05;CSI2Z:F=096, P<0.005;CSI17: =087, P<0.05; CS19: =085, P<0.005;
CS21 : =094, P<0.01;CS22: =092, P<0.01; Fig156). —%. =415 6 FELA L oIzl
FOLILABRLREEREDLS EQXF 22 h ok (P>005).
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ARERGIRH L E RSO RBRERHEORNChhE, Fig1s6 oitflity=x (Hl

1, W0 EEELAedhEWH Ry, 2 TERBOIEROBE LG K offf (Fig.156)
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