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5968 (330 A— 631 A). #EE (1,208 A—1,931 A\). SBME (1,310 A— 1,355 ) O
THOERFZEER TOEEHEDEML TS, 0L RO T, EEEHRIK
E LML T 2 ODWEINEERRIZ R (66,711 A— 146,946 \) & AEE - 15fEE
BRI SRR (38,001 A—166,323 N) TH Y, ZNENK2.26% #Hd4ffemoTw
%, PALED S R SR E R A FE BB DI I ORI DO FeEIE, FNA B SRR S48 i & H A
it - TERE SRR SRR EEF RO, & 0D HBE - B EERR SRR O A
SN ThdEVRS,

X 3134 HI LB A E IR S N2 2007 FEE D S EEL D 20204EF £ TO M DK
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o EAEBE (11 A—=159N) 38145 E > TS, 20X ) 2RO H T,
TEFEZHNDRESHEMLU TV 50 NHME (5,469 A—32,347 N) L IEREE (3,197 A
—21,837T N), #HEE (2,485 A— 30,612 ), {FERMZEMERESE (2,636 A— 33,827
AN) ThHO, BEENNL.9M% BHEESNHN68K. ZHEENN12.3/, FEXIKESL
BIEREENF 1285 L 2> T b, PAED 5@z X 25E O REHR DM DRI D
R, bW FEERE L S5 HEE, PEHEE, FEXMRMZEERE & EHEE D
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PAED &5 24502 3 224, Rl R B S B oM, @RI X 2R E 05 H
DEEMDRWAN B VWA B DIE, VWHWD BIFEEEL SN 5 HEE, FEHEE, FERKZ
B E &SR RE O RERDREICHEML T0W5E 0 2 & Thb, EROFHRAE
DGR TH R FEPIR S, MAAEH, W5, SiEMRER SO REAER DM
Iz d 5 &3 A, R RAE R EEAEROMMO K EHBERIZ, WHY S FHE
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MHEEEE ST, FIRER - ZRAEHUH] a1, [Z ORI DRI R R O #
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1 EER 9.00% 4.40% 1.04% 2.11% 30.31% 65.11%
2 KIRAF 8.70% 4.84% 0.89% 1.27% 38.86% 52.99%
3 HiRg 8.58% 3.93% 0.85% 2.41% 41.45% 56.59%
4 mER 8.01% 4.32% 1.01% 1.29% 51.11% 44.08%
5 LR 7.95% 3.31% 1.44% 2.02% 50.14% 48.28%
6 SPRBR 7.94% 4.13% 0.89% 1.43% 38.12% 57.68%
7 ERBE 7.91% 4.36% 1.20% 1.18% 44.59% 53.41%
8 g 7.73% 2.52% 1.10% 3.07% 35.55% 59.31%
9 AR 7.72% 401% 0.79% 1.56% 30.86% 68.25%
10 KR 7.66% 3.75% 1.35% 1.00% 39.60% 56.34%
11 EHE 7.56% 3.45% 0.93% 1.29% 30.43% 68.83%
12 I B2 7.48% 2.26% 0.87% 3.42% 52.48% 45.82%
13 ) 7.48% 1.95% 0.91% 3.92% 50.95% 4551%
14 e 7.47% 4.82% 0.64% 2.01% 34.38% 57.85%
15 ZRE 7.28% 3.88% 0.84% 1.29% 32.41% 62.10%
16 BmME 7.24% 3.10% 0.90% 1.76% 36.20% 57.76%
17 BRR 7.21% 2.31% 0.88% 2.86% 37.95% 54.72%
18 BER 7.12% 3.10% 1.04% 1.80% 50.89% 44.12%
19 iR 7.07% 2.31% 0.91% 2.98% 40.08% 51.42%
20 BT 6.83% 1.71% 0.84% 357% 55.05% 41.30%
21 [ITETC 6.58% 2.42% 0.99% 2.13% 37.86% 56.50%
22 AR 6.55% 3.42% 0.73% 1.08% 39.38% 55.18%
23 HAR 6.49% 2.36% 0.99% 2.00% 53.71% 45.07%
24 HER 6.40% 2.00% 0.85% 2.67% 47.15% 49.90%
25 e 6.40% 0.97% 0.92% 3.98% 89.15% 10.11%
26 iR 6.40% 2.59% 0.98% 1.91% 27.31% 72.46%
27 EFR 6.23% 2.26% 0.93% 2.00% 48.95% 44.94%
28 1ERER 5.98% 2.88% 0.96% 1.07% 55.93% 41.90%
29 LE58 5.97% 3.11% 0.74% 1.22% 34.50% 63.31%
30 EiER 5.97% 2.27% 0.83% 1.98% 35.21% 59.62%
31 BHR 5.96% 3.28% 0.83% 0.55% 24.07% 68.20%
32 HHRE 5.88% 2.63% 1.06% 1.11% 34.89% 61.46%
33 =ER 5.87% 3.03% 0.73% 1.01% 44.92% 51.35%
34 EER 5.72% 2.54% 1.03% 1.18% 53.83% 45.36%
35 EHE 5.49% 1.62% 0.72% 2.45% 48.56% 42.15%
36 IS 5.43% 1.94% 0.78% 1.89% 51.62% 43.27%
37 BHE 5.42% 1.78% 0.86% 1.89% 48.95% 50.68%
38 FHER 5.22% 1.96% 0.80% 1.65% 53.80% 45.00%
39 KR 5.19% 2.68% 0.97% 0.63% 49.90% 48.59%
40 FIG 5.10% 267% 0.88% 0.67% 39.95% 51.26%
41 B2 5.06% 1.99% 1.03% 1.19% 61.77% 37.50%
42 [EINY 5.01% 2.41% 0.53% 1.22% 45.97% 51.21%
43 EER 4.69% 2.12% 0.74% 1.13% 43.07% 52.20%
44 AR 4.61% 1.49% 0.90% 1.71% 48.06% 48.41%
45 WEER 4.59% 1.54% 1.13% 1.23% 49.85% 41.20%
46 BHIR 4.25% 1.75% 0.60% 1.26% 45.32% 49.01%
47 BHER 3.94% 1.45% 0.86% 1.03% 47.87% 50.95%

Fty 6.17% 2.56% 0.85% 1.79% 45.01% 50.94%
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x2 BHXEHBURE FERIBAL

2015 2019 2021

EERFR | SHRE | EFR | dRE | MEFR | JFRE
1 FELL 5.42% 3 7.62% 18 9.00%
2 et 5.21% PN 7.14% PN 8.70%
3 ik 4.97% FE L 7.10% bk 8.58%
4 BiR 4.90% BE 6.89% 3= 8.01%
5 o 4.82% s 6.89% R 7.95%
6 wA 4.76% BRI 6.68% ik 7.94%
7 KR 4.74% A 6.61% ERE 7.91%
8 RE 4.65% RH 6.40% wa 7.73%
9 HE 4.64% tiEE 6.38% FE Ll 7.72%
10 5H 461% sl 6.28% p3 7.66%
38 #HhE 3.31% #HhE 4.38% FER 5.22%
39 I 3.30% =l 4.36% KR 5.19%
40 B 3.15% EES 4.36% ENIE 5.10%
4 (=1 3.13% B 4.32% FE IR 5.06%
42 FhE 3.05% x5 420% | #ENIE | 501%
43 X4 2.88% FhE 3.91% EER 4.69%
44 all 2.78% E3ll| 3.90% RIS 4.61%
45 250 2.78% EE 3.83% EE 4.59%
46 EE 2.74% 250 3.69% BEHE 4.25%
47 HE 2.47% BE 3.28% BER 3.94%

3 FRZBHENKREOEZEEZEDER

£ 3F, FIEEE NG IR AR, R R ARG, BRI RER
DHBEZRLIED D Th 5, FFAISHRF RN REDN, 20155, 2019FE L L T
2021 FFFE I HE THRBMEL Lo TV B D, T T SRR G P MM HE &
DHEWVRIIEFEI L TH 0. FFRIZARHE NG O GHR & R R AN G O SR O [
ZEWHBEDS 5 &0 RFED > TR,

FKAF, FRIZE AT GE L HNREENRE, HE - EHEESNRELS OMBEETRL
b D THD, 2015FE, 2019FF LR L T2021 FERIEFREMELBLo>T0n 5
M, HINEENRE L ZAOMEBED, B - EHEEETREL ZEOHBEND 5 &0 5 Kk

®3 RHXEHEWRELDOIERS

X ELE AR ELDEE
2015 &#£E 20195 E 20215 E
FREF R RE r=.77 | p<.0l | r=.77 | p<.0l | r=.73 | p<.0l
R EFRARE r=23 | p<.01 | r=31 | p<.01 | r=.35 | p<.0l
BT RE r=24 | p<.0l | r=29 | p<.0l | r=.34 | p<.0l

x4 FHIEARIRE EDOIERE

R R R R ELDFEE
2015 & 20194 20214
HHEE R RE r=-62 | p<.01 | r=-65 | p<.0l | r=-54 | p<.01
BEA - [EREEARE r=.62 | p<.0l | r=61 | p<.0I | r=54 | p<.0Il
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BN EIFEENBETH SN, ULEORAN S, FERZEAE NS RELER OB D
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3 (BHUDLIN=HABEADT -4 14 Ozawa, 1988), LLEDT=hIC, RIIBIEICH T 2 BHELMIE
BTEUABADLEEMET U (X Ishizuka, 1985; + [ Berger et al., 2005), AHFTRESN
EEFTFUDLERAITBEEERMERD LY FEIFBERICKBIENS Z DN 5,

160



HWFHEIZ BT 2 AL 0 HEHI S BB AN O HFH (Z0E)

TE5RA4YT7I5LTHY, ARBOILER%E = 2. SMEA 1 FEEICRSHhS
AB,C:Ts0,, (OH) , &R LI EECHELET AREO(LFHER
Al+Fe” +2Ti+Cr 2 A#ll, BfE% dioh 5 NaA &> T T AN
HAEMEICE > 72X TH B, N—HAKGET A
Z DAL T EITHFE TG SN TV 5 A Si0; 56.47 45.53
5 ACEEEE D AP A O & Fegi) & < L 0.00 0.13
AlOs 0.78 12.40
—HT 5, Cri0s 0.22 1.61
FeQ* 0.96 2,83
MnQ 0.22 0.06
38 Ei MgO 25.68 20.54
Ca0 11.94 10.74
MNaz0O 1.44 3.88
BANZBRAN & iz, BRI (1) RI265H KO 0.09 0.15
Fo R EIEEFEROEEREME ZOL e
{LoFiBEED L&, BLU (2) FEEDL 5'20 — —
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