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Hu AX, Peng JT and Suo MY. 2023. The first discovery of axinite in the Furong tin deposit, southern Hunan: An important
boron-bearing mineral and its implications for tin mineralization. Acta Petrologica Sinica, 39(6): 1730 — 1742, doi: 10.
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Abstract Most of the Sn mineralization worldwide is commonly associated with highly-fractionated granites, especially with those
granites rich in volatile components such as F, Cl, Li and B. However, previous researches paid little attention to the volatile B. The
glant Furong tin deposit, located in the middle part of Nanling Region, is of great significance in China. Axinite was found in skarn in
this deposit for the first time, which provides an ideal opportunity to explore the role of volatile B during the formation of tin deposit. By
means of detailed mineralogical, petrological and geochemical studies, the petrographic characteristics, crystal structures and chemical
compositions of axinites from Furong were depicted, followed by a discussion on the relationship between the volatile B and granite
emplacement, as well as tin mineralization in this area. The axinite from Furong deposit is lilac brown in color, massive in texture,
hard, colorless and light yellow under microscope, with self-shaped wedge shape, high protrusion and low interference color, and
intergrown with vesuvianite, fluorite, garnet and sphene. It was revealed that the axinite belongs to axinite-( Fe), with a general
chemical formula of Ca, 5, (Feys,, Mng 4, Mgy 13 )1 06 Aly 1y By 72 Siz o5 Oys5.5- There are various B-rich minerals including axinite,
tourmaline and ludwigite in the Furong deposit, indicating that the Qitianling granitic pluton is rich in boron. The enrichment of the
volatile B in granite can reduce the magma viscosity, and increase the degree of magma differentiation, which helps the enrichment of
incompatible elements like Sn in the residual melt during the magma evolution. Boron is also closely related to tin mineralization, since
the B enrichment can facilitate the extraction of Sn from source rocks, improving the Sn concentrations in the primary magma. Like F
and Cl, boron can form a complex with Sn, which is beneficial to the long-distance migration for tin; and they can be enriched in
residual melt during magma evolution because of similar geochemical behaviors of B and Sn during the fractional crystallization, and
these magmas are considered to be the sources of the mineralizing fluid responsible for tin mineralization. In addition, with the
continuous discovery of B-bearing minerals in the Furong tin deposit, it indicates that there is a good potential for the prospecting of
associated boron ores in the studied area.

Key words Axinite; Mineralogical characteristics; Implication for tin mineralization; Furong tin deposit; Southern Hunan
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B 1 I R b DX T AN 7= 40 A7 ] (B8 Yuan et al. ,2011 f&2R0)

Fig. 1

25,2011) , FE AT G AE Ba A1 T T 3 2 AR 2 5T,
KL R B S AR R 146 ~ 163Ma, T B 4E 7 150 ~
160Ma ( X1| 3L 55, 2002 5 2K 4 9] 45, 2002, 2009 ; T 5t 3C4F,
2004 ; B FEAR 2006 ; TR AE 2014 T 9245 ,2014 ; Chen et
al. 2021) .

1.2 XBEHTIK

FERBUIR AT EALT NE [7] 58 B W8 JH -85 11 4 i
W5 NW [ MR -BRFHAS 3 W A9 2103807, S RE I B W-Sn
24 B N BB AR Ay, BRIEE G T IRAL, FEs T B
IR KB A — R R RS IR, AT KA i

Simplified geological map of southern Hunan, showing the distribution of ore deposits ( modified after Yuan et al. , 2011)
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K2 A AT (a, 36 Xie er al. 2010 B0 FISEA B RILTLIR ] (b, #5657 304 2004 ; 242 545, 2007 k)
Fig. 2 Geological map of the Qitianling pluton (a, modified after Xie ez al. , 2010) and simplified geological map of the Furong tin

deposit (b, modified after Mao et al. , 2004 ; Peng et al. , 2007)
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K3 SERBI R TR R A

Fig. 3 Specimen photos of axinite collected from the Furong tin deposit

K4 SR RFA KB T A

(a) REPIRBIEFZ 415 (b) KFBIRFF A, DR NG AT; (o ) A SATFA FILAIE; (e ) FASFTFILA A S BERARIE
L (amc.e) FHRIET ; (df) HIESOIET . Ax-F5 4 Chl-ZRIE A s Gri- A1 ; Ves-FF LA FL-AUA

Fig. 4 Micrographs of axinite collected from the Furong tin deposit

(a) axinite with wedge shape; (b) axinite with long strip, locally chloritization; (¢, d) axinite coexisting with garnet and vesuvianite; (e, f) axinite
intergrown with vesuvianite, fluorite, phlogopite and quartz. (a-c, e) under plane-polarized light; (d, f) under cross-polarized light. Ax-axinite;

Chl-chlorite; Grt-garnet; Ves-vesuvianite; Fl-fluorite

FEf B A W 2 d = 6.249nm 3. 445nm 3. 127nm , 2. 875nm

3.2 #re X HELTH 24T (XRD) 2. 791nm ERHIEIE(E , S8R FE A0 PR IERT ST 1 1] (151 5b;

ARG R B IR X 75 AR5 (PD-5) 3647 T X 5 Dalnegorsk, Russia 1408, https://www. mindat. org/min-1459.
LATHEAMT, B XRD W S0 BT, AR UL AT huml) WIS TR R O A 7
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K5 SERBMIPRFF A1 A X A o i

HMEEBERT RERENF B, — AN EZNE BT WAL TENL 1735

(a) BE4h PD-5 Y5545 (b) RO PR UE RS2 N kA https://www. mindat. org/min-1459. html

Fig. 5 X-ray diffraction spectrum of axinite from the Furong tin deposit

(a) axinite from Sample PD-5; (b) standard spectral line of axinite-Fe, come from hitps://www. mindat. org/min-1459. html

3.3 EANLFEERK

FILH B FEREN X 3 {4 75 Ak i (PD-5,PD-6-1 il PD-6-
2) 3 53 AN AT T RS S BT, KA R SR 1 PR
FRIEATHT 45 T A M & B, 1% X 5540 b 22 i oy AR fh ok,
Si0, AL TE Fl N 35.96% ~40.18% (“F-1 38.57% ) , AL, O,
59 16.20% ~ 18.85% (F9 17.29% ), CaO N 19.54% ~
20.78% (F-14 20.09% ), MgO H 0.05% ~ 1.37% (F 1
0.87%) ,Fe0" N 4.6% ~7.35% (F1 6.06% ) ,B,0, 4
2.61% ~5.36% (F34.06% ) ,MnO K 4.06% ~5.28% (F
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AU FIRE T AR BEZRAS H,0 & &, L, 75353
BN RO A H,0 SR E AT R AR,
FARYE O = 15. 5( Matsubara et al. ,2011) KB H B HE T
B A, AR EMPA DA% , TSR B 55 A H A PD-5
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<2.36 (2.11),2.15<Ca<2.31 (2.22),0.41 < Fe <0.65
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0.48<B<0.92 (0.72),
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R1 XBEBYARFAHULFERSD (wi%)

Table 1 ~ Chemical compositions of axinites from the Furong tin deposit (wt% )

R

PD-5
LS -1 2 3 4 5 6 7 8 9 -10 -11 -12 -13

do| do

Si0,  37.12  39.24  39.81  39.40 39.43  39.98 39.81  39.03 38.99 39.30 38.79 38.50  37.57
B,0, 5.01 4.36 5.28 4.42 4.56 4.90 5.12 4.06 5.00 4.83 4.81 4.63 4.57
ALO;  17.19  17.07 17.15 16.54 17.04 16.95 17.39 16.84 17.06 16.36 17.09 16.62  17.12
FeO'  6.10 6. 06 6.22 7.23 5.96 6.28 6.37 6. 64 6.25 6.53 6.51 5.61 5.32
MgO 0.91 0.98 1.08 0.05 0.99 0.74 0. 82 0. 69 0.83 0.52 0.85 0.92 0.74
MnO 4.15 4.38 4.16 5.28 4.27 4.94 4.69 4.70 4.48 4.90 4.43 4.70 5.05
Ca0  20.15 20.12 20.13 19.75 20.22  20.13 20.29 20.08 20.20 20.32  20.09  20.28  20.78
Total ~ 90.63  92.22  93.83  92.67 92.47 93.92  94.48  92.05 92.80 92.76 92.57 91.26  91.14
0 =15.5 &M N5 A 45

Si 3.86 4.01 3.97 4.04 4.01 4.01 3.96 4.02 3.95 4.00 3.95 3.97 3.90
B 0.90 0.77 0.91 0.78 0. 80 0.85 0. 88 0.72 0.87 0.85 0.85 0.83 0.82
Al 2.10 2.06 2.02 2.00 2.04 2.00 2.04 2.05 2.04 1.96 2.05 2.02 2.09
Fe 0.53 0.52 0.52 0. 62 0.51 0.53 0.53 0.57 0.53 0.56 0.55 0.48 0.46

Mg 0.14 0.15 0.16 0.01 0.15 0.11 0.12 0.11 0.13 0.08 0.13 0.14 0.11
Mn 0.37 0.38 0.35 0.46 0.37 0.42 0.39 0.41 0.38 0.42 0.38 0.41 0.44

Ca 2.24 2.20 2.15 2.17 2.20 2.16 2.16 2.22 2.19 2.22 2.19 2.24 2.31
e PD-5 PD-6-1
] 455 -14 -15 -16 -17 -18 -19 20 21 22 23 24 -1 2

<

Si0,  39.95 38.76 37.06 38.09 38.88  38.73 37.26  38.90 38.04 38.55 38.96 38.27  38.06
B,0;  4.33 4.36 3.53 3.66 4.61 3.64 3.17 3.81 3.64 2.79 3.80 4.15 3.70
ALOy  17.23  17.11  17.70  17.54 17.19 17.74 17.72 18.17 18.77 17.62 16.75 17.02  16.78
FeOT  5.84 5. 64 6.15 6.26 6. 61 6. 63 6.12 6.71 6.32 7.35 6.82 6.32 6.19
MgO 1.00 0. 89 0. 43 0.52 0.58 0.62 0.75 0.29 0. 69 0. 08 0. 61 0. 83 0.91
MnO 4.86 4.94 5.03 4.86 4.94 4.63 4.92 5.09 4.63 5.21 4.68 4.89 4.48
Ca0  20.40  20.52  20.34 20.24 20.12 19.93  19.92 20.31  19.91  19.91  20.04  19.98  20.00
Total ~ 93.60 9222  90.24 91.16 92.91 91.91  89.85 93.29 91.99 91.50 91.66  91.44  90.12
0 =15.5 %M N M T4

Si 4.02 3.97 3.92 3.98 3.96 4.00 3.96 3.97 3.92 4.05 4.04 3.97 4.01
B 0.75 0.77 0. 64 0. 66 0. 81 0. 65 0.58 0. 67 0. 65 0.51 0. 68 0.74 0.67
Al 2.04 2.07 2.21 2.16 2.06 2.16 2.22 2.18 2.28 2.18 2.05 2.08 2.08
Fe 0.49 0.48 0.54 0.55 0.56 0.57 0. 54 0.57 0.55 0. 65 0.59 0.55 0.55
Mg 0.15 0.14 0.07 0.08 0. 09 0.09 0.12 0.04 0.11 0.01 0. 09 0.13 0.14
Mn 0.41 0.43 0.45 0.43 0.43 0.41 0.44 0.44 0.40 0. 46 0.41 0.43 0. 40
Ca 2.20 2.25 2.31 2.26 2.19 2.21 2.27 2.22 2.20 2.24 2.23 2.22 2.26
s PD-6-1
W ris 3 4 5 6 7 8 9 -10 -11 -12 -13 -14 -15
Si0, 37.79  38.06  38.06 36.57 39.06 39.07 37.32  38.06 39.25 37.84  38.25 38.45  39.26
B,0, 3.98 3.99 3.63 3.08 4.09 3.31 3.03 2.6l 3.65 4.97 3.46 2.63 3.47

ALO,  16.58 16.37 16.76  17.89  17.89  17.65 17.75 17.01  16.57 18.70  17.21  17.22 17.17
FeO" 5.94 5.83 5.99 5.74 5.78 5.90 5.23 5.81 5.80 5.58 6.15 5.58 5.90
MgO 0.83 0. 84 1.00 1.08 1.12 1.05 0.90 0. 86 0.99 1.05 0. 89 0.87 0.95
MnO 4.84 4.59 4.50 4.62 4.43 4.46 4.70 4.65 4.82 5.11 5.09 5.15 5.23
Ca0 19.99  19.97  19.54  20.02 20.16  19.99  20.02  19.81  19.53  20.20  20.14  19.92  20.55
Total  89.95  89.63  89.48  88.98  92.52 91.42  88.94 88.81  90.60 93.44 91.18  89.81  92.53
0 =15.5 %M N8 IR T4

Si 3.99 4.02 4.03 3.92 3.98 4.05 3.99 4.09 4.09 3.81 4.00 4.09 4.04
B 0.72 0.73 0. 66 0.57 0.72 0.59 0. 56 0.48 0. 66 0.87 0.62 0.48 0.62
Al 2.06 2.04 2.09 2.26 2.15 2.16 2.24 2.15 2.04 2.22 2.12 2.16 2.08
Fe 0.52 0.52 0.53 0.51 0.49 0.51 0.47 0.52 0.51 0.47 0.54 0.50 0.51
Mg 0.13 0.13 0.16 0.17 0.17 0.16 0.14 0.14 0.15 0.16 0.14 0.14 0.15
Mn 0.43 0.41 0. 40 0.42 0.38 0.39 0.43 0.42 0.43 0. 44 0.45 0. 46 0. 46

Ca 2.26 2.26 2.22 2.30 2.20 2.22 2.29 2.28 2.18 2.18 2.26 2.27 2.27
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Continued Table 1
=2 PD-6-1 PD-6-2
MEs -16 -17 -18 -19 -1 2 3 4 5 6 7 8 9 -10
Si0,  37.61 35.96 37.68 37.88 38.86 37.46 38.78 39.49 38.53 39.58 39.23 39.71 40.18  39.84
B,0,  4.71 3.31 3.28  3.29 430 3.5l 311 5.25 454 461 431 440  4.58 5.36
ALO; 17.15 18.74 18.85 18.65 16.61 16.20 17.91 16.90 17.51 17.01 17.17 17.60 16.68  16.81
FeO' 567 4.78 464 4.8 651 623 595 645 590 6.60 650 551 573 6.43
MgO 0.94 1.13 1.21 114 0.96  1.09 1.16 1.01 .21 0.91 1.31 1.37 1.19 0. 86
MnO 518 497 490 513 435 440 433 434 426 436 406 4.46  4.07 4.41
Ca0  20.15 20.00 19.94 19.89 20.03 19.96 19.91 20.18 19.91 19.94 20.23 20.28 20.15  20.31
Total ~ 91.41 88.89 90.49 90.80 91.62 88.85 91.14 93.62 91.86 93.01 92.81 93.32 92.58  94.02
0 =15.5 5 IR M R4
Si 3.89 3.85  3.94 395 401 402 404 3.96 3.94 4.0l 3.99 400 4.06 3.97
B 0.84 0.6 0.59 0.59 0.77 0.65 0.56 091 0.80 0.81 0.76 0.76  0.80 0.92
Al 2,09 236 232 229 202 205 220 200 211 203 206 209 1.99 1.98
Fe 0.49 0.43 0.41 0.42 0.56 0.56 0.52 0.54 0.51 0.56 0.55 0.46  0.48 0.54
Mg 0.14 0.18 0.19 0.18 0.15 0.17 0.18 0.15 0.18 0.14 0.20 0.20 0.18 0.13
Mn 0.45 0.45 0.43 0.45 0.38 0.40 0.38 0.37 0.37 0.37 0.35 0.38  0.35 0.37
Ca 2,23 229 2,23 222 221 229 222 217 218 216 220 219 218 2.17
FERT X R 7 A BB Fe, 1] 685 T H IS 75 (44
X Fe A, AIADIR R, 5 HIEH K FeO' & RER
4 e

4.1 FAEMHE

HRAE R FARET AT R (R 1), AER B, K80 K E A
Ca>1.5 A Fe>Mn;7E Mg-Mn-Fe = &t (8 6),53 IMFE
AN 3 AN IE AR A VS LR RSB TR
AR, R X 7 A N R A XS TR X 4R
ORI A, AT R, B s/ P
FE BB G IR A (R — I, 1990 ; BEH:1E, 2001 ; Sun et
al. ,2020) ;{H 5B 9502 Rk K TP B A A L (Sun et al. |
2020) AP E I A I BRIK(E6) .

Bl 6 FEFRBIIRFA Mg-Fe-Mn —fKIf#

Fefh Y7730-8 I Y7801-5 W& JR 8k 47 K 76 £ ok A Sun et
al. , 2020

Fig. 6  Composition of axinite from Furong tin deposit in the
Mg-Fe-Mn diagram

Data of Sample Y7730-8 and Sample Y7801-5 from the Yamansu
deposit from Sun et al. , 2020

(1.40% ~7.04% , Y9y 4.02% ,XB 7 645 ,2005) , B .5
TR BT BLILZE R (0. 48% ~2. 68% ) ; Wi HIA H A vh £ 7]
ARABE AT RS RS, BaB e KA
BRI B (2RI AR, 2007 ), 3% X A6 B A X SE B
BRI B BRI S A R TN & Fe, (A —HEME , FRATHE
KERH X 19 ST P LB TREZMES A, XL RS AP
O, R N BOAMBEO A5 N ERHES FKiE6, B
ZAMARSR (R (O - 15 (- IS - T06) | IXECRREIHE R %
XX EE i S A BAR T, O R A A, B2, KR
XIXLEET Fe W28 A RS A, 5 55 H IS ZRAIXTE Fe 55
TEAHMI G, 22 B3 U AR Ny JE R B0 I 5

4.2 EEM B XK RERELHZI

TRV X Z AN HES A (Yang et al. ,2015; Chen et
al. ,2023) ARYCH K& B 556 LA B30 1% X % B BORR
) (2R /e 2021) ¥R SR BT IR E B B Y4
M1z o ARIERTAR A AR BSR40 55,2007 ; 5emk
A 2008 ; BGHESE 2009 5 A ,2017) , 45 A0 X HL S A7 AN
WK A1 B B i o0 K R AE ( Yang et al. , 2015; Chen et al. |
2023) , AHER BUZ XS AR 3 A 3 20 XS A
FI S A6 b 2 S A B H A A MG B R Z
{8, FBFAE B A A XA A B S BT TRl 2 Ay
B &t (Xu et al. ,2021;Chen et al. ,2023) , ¥ % ) B
IRk AL A

E AT R, R B AENE (A 075 A 25 38 5 501K
(Pollard et al. ,1987) fHTEF 4 & LS A BIAE K A H B0,
2] &3k 1% (Pichavant and Manning, 1984 ) s SIS &
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I, 04 B o A SRR, 3 B, 0, 5 B R (Smirnov et
al. ,2005) , KRiFRIS FSLIR R R, B R Pt B 7E4E
WA B R T R LR WO RN VE . (1) BEAE i
FEARESARE . BTN SEI R AEAE R BUA S A 1%
B,0, , A0 A B 2 D AT BRAK 1 A £ it 2 ( Dingwell et al. ,
1992) 5 HAAJ M TRLEE B as R BE IR A I BE B R, (2) K
HHER G B B, BEIG A J 45 4 5 09 R B S L, AT
i i 7 3% 43 S5 58 hn 3 24 i€ ( Lehmann, 1990 ; Gomes and
Neiva,2002 ; FRIREE 2014 ; #HEHASE 2022) . b4, B BT
INATSEIIA SR R K IR L AR A AR R P i Bk
TLRHE FRE RO 4 B (B 4R 1 4T 4R (Pollard et al.
1987) , A Tiii 23 ELEEE A A AR R Ak /2

R R AR Si0, &7 (64.83% ~76.59% ,FH
69. 7% , XA 65,2005 ; 2P 45,2007 ) W AR T 42 R B3
R RE (P 72.82% X B L HIAR 4 9],1989) fHEH T4
W B AR ROy B, MO A R A AR B D 1 B,
HME WAL A D. T {E 0 ik 93 ~ 94 (Z=p 4% ,2007) , i
NITFFE R, B VA TE b e ok F 2B = BRIl 32 Hl
S A R HOR AT 5T 800°C ( Yuan et al. ,2019 ; Zhao et
al. ,2022b;Chen et al. ,2023) , W LA A SRR 2R 3B LAY
B BE KR B AL 2 20 B, HLAE 4K 25 3R 465 ) o S (9 ) i) 5 95
A AR — 52 A, AR AL R AT R A2 17Myr (R4
W15 ,2009) , WARTTRE S LA X,

4.3 #EEHBEGHRTHXR

SnEEATLR , A T ERMAENE, FEEE Tt
( Lehmann , 1990 ; [ 42 %5 ;2000 ; Yuan et al. ,2019), P, 5%
U)o (JUHCR R GURUA ) B TR0 1 i X AT 22 55 (LAY
B B HEHE (Lehmann,1990) , B4 IR Box , TR IE R IE
DR TS F RO W Sn B4, O™ W 5t 2Ok F OB
Jet Al A AR B OB (B TR A5, 20095 BR R 4%,
2014) , H WX AR 2 200 ) 4 JR # BT Sn 72 LR =R
KA 2 A 5T ) 5 1 TR (800 + 20°C ) FB 4 adad A2 v i 4R
(Wolf et al. ,2018 ;Huang et al. ,2019 ; Yuan et al. ,2019;Chen
et al. ,2023) , B TCE Sn JERATCER , BAT BRI A
PERISE AN ( Zajacz et al. ,2008 5 7 A RIS 95,2021 ) ,
TEHLFE R Wt AR b, Sn 23 R S VR TR 3 A G 3K
TEURIR B R Sn KA, TR RS B0 A AL 7 S B rp Sn
S T SEAE IR I SRS BB A AR T B AR
A ( Yuan et al. ,2019; Deng et al. ,2022; Zhao et al. ,
2022a) ,

KT IRIR AL BE S TE UBA L5 M 807,
5RO R IR R A K IR Sn i LLBCA SR AL
T Sn (IERBIE 5 W K E VA (Yuan et al. ,2019;
Zhao et al. ,2022¢) ;A H Li F B S5 & 0y 19 & & AE
RO 23X BERZ MR K 3R (BT AR SF,2020 ) , PRI % 003 7E )
I S R BV E A 2, (i T AR R R B Y
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RGBT LiF Ry, DR X BT 1 A4 5
119 Z A ( Thomas et al. ,2003 ;Smirnov et al. ,2005)

TESE S A AR B0 RIS R A B b HE R Ah
B RS EXRE AR BRI N ILE: (1) 7
VA B AT EMIE B Sn AR p B, B b &
B ABA SRR 2 BEAE S B0 W 1) R AH SR 3, DT 2 55 T
F Sn BEEIEE, (2) IEWIRTAT S, B MFEEE IR T 38 55 K
HK BRI (Pollard et al. ,1987) A3 K FR T H,0 &)
BT st it m AR ANE R Sn B & SE g = s
A H R TR P B A R R B 4 S i, X K SRR
KEGH IRMIEREXREE, (3)7 B HFHER M T RE &SN
FREAS R AR R BRI A Sn M
8 HAER P & T R B AT R 10 5L B (BRIR
45,2000 ; HEGEIKSE ,2022) , (4) FERRTEAHAR R B 15 Sn
BIRAHB TR  TEE IR A 1V 0 B0 ) & 4 I AR A
(Hervig et al. ,2002; ZIIAFB M5, 2021) , Hifi i B
FAEA T Sn BYHE— 20 5 5 (BRIR 55,2000 ; Hervig et al. ,
2002 ; Thomas et al. ,2003 ;Zhao et al. ,2022b) . FeHr LI 45
B AERIMA LiF B SR E RN T A ALK
H, Sn PRG-I 23 T R E (D™ Ry 5.4 A (R
JIF A R 45,2021 5 Zhao et al. ,2022a) , MiAE R Li F B %
R Z H T A0 AR 4 43 T ZR B S 3, B T 3k 42
(Zajacz et al. ,2008) , (5) MW EH IR, # kO B iF
TIHEY Sn JE R L6 44 A ) (4N Sn(BF, ), ) ( Thomas et al.
2003) , 3% K BT AR R Sn KPR B E A a AR SRt T AR
Wi, S IERR KRB A R P A8 R R TR 5 B
o Sn YRR, R A K- IR R B Sn 1B BRis R
1y B ¥ S X EEAER .,

4.4 MHTKRFHK BT HIEREX

B 5 Sn MM BRAL2EAT AL, PRE Y B R At JF R
A SR 7R PR R AR v, PR Y 5E i B
ST ERIE T, IR 2 iE A 3K, 7R 5 025 3 43 S0 AR v S
AR RS BRI 5 B AR VIE & 4, I, 807 IR
TE B AR TR AT BE A FEAE NG T L

Z/NFEAE (2021) FE W KR R BT B0Rh & i, He
T M (E 3 IR B, L B, O, SR ALIAB] T 9.5% i
BT = I (R IRAR TS (5% ) o AR KAy
WEMT BEEEENAFA, HLS5BES A% By Pt
A TR SRR X SR v Bk,

HSERNE, EMBR I BERMX FERZ 555
SRR A SRR Sn BTIR, WA FE 45 2 SR AT IR AN
MY 2B IR FHVWEYZLBUIRG, LT B Y5 Snfk
A [ B 4 T I I A 25 S BB R v BRI G, A B I BRI
X0 B0 R I R T AR,



B T A5

5 i

(1) BRAE RSB X Kb kB T %40, oL,
HEZONERF O, AAE Ca 3% B FHIE,

(2) # % 0 B AEda H e R il e i e g 4 25
FERIEH, B A T 5 IRIX Sn YA BOSCR, $2 6
EH Sn R BERRRCA ARG E LIRS TR 45 i o) S i
A PRAH S ) eI SR AT (R AN e 4

(3) ¥ %A B AFIT S 7L i M i) 7 4 K as 7, B
REFE I Sn W25 54, S HE 5 By i A i KBRS 1T 45

() TEE MR R D B 5 Sn HuBRAE~A4T MR, 5
BB IX RAE U BT R T A SRR I T

B bR R B A T R TR s T T
P S O, AL B 44 PR L AP T S B R L, e
I — I B LA B
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