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Characteristics of Melt-Fluid Inclusions and Sulfur Isotopic Compositions of the
Hashitu Molybdenum Deposit, Inner Mongolia

ZHAI De-gao, LIU Jia-jun* , WANG Jian-ping, YANG Yong-giang, LLIU Xing-wang,
WANG Gong-wen, LIU Zhen-jiang, WANG Xi-long, ZHANG Qi-bin

State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences . Beijing 100083, China

Abstract: The Hashitu Mo deposit was discovered recently in the middle section of the Da Hinggan Montain district. The ore
body occurs in granite intrusion and this deposit is regarded as an endogenic metallic ore deposit related to acid magmatism. The
metallic minerals are composed of molybdenite, chalcopyrite, pyrite, sphalerite, galena, and arsenopyrite, etc. The fluid inclu-
sions study demonstrates that inclusion types mainly involve liquid inclusion (Ia type), gaseous inclusion (Ib type), daughter
crystal inclusion (Ic type) and melt inclusion (II type). Co-existence of different inclusion types indicates the fluid boiling. The
heating and freezing study shows that homogenization temperature of fluid and melt inclusions ranges 250~500 C and 750~
950 ‘C, respectively. The calculation of fluid salinity, pressure and density indicates that these values range 1% ~49% NaCl
eqv, 5~100 MPa and 0. 7~1. 1 g/cm’, respectively. The fluid inclusion study indicates that ore forming fluid are characterized
by high temperature, high salinity, high pressure, high-moderate density and CO, bearing, which can be classified as H, O-
NaCl-CO,-SO, %~ system. 8 Sv-cdt(%y) values of sulfides and §* SHZS(%O) values of ore forming fluid range from 0. 4%, to

3. 8%, and 1. 1%, to 4. 7%, respectively. These isotopic values indicate that mineralization is related with magmatism in this re-
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gion. Both fluid boiling and mixing are identified in ore forming fluid evolution and fluid boiling resulting in pressure decrease

was the mainly mechanism for sulfide minerals deposition form hydrothermal fluid. Discovery of the Hashitu Mo deposit in this

region is helpful to the exploration of other magmatic-hydrothermal Mo-W-Cu-Pb-Zn-Au deposits. More attention should be

paid to the contact and intersection parts between intrusions and other host rocks, intrusions and structural zones in future min-

ing exploration,

Key words: melt-fluid inclusions; sulfur isotope; molybdenum deposit; Hashitu; ore prospecting; ore deposits.
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a. HRRMEAHT R A A IR Z B A S e 8 b, HRRMESH 0 R IT B4 s o T B0 B R B k™ RN R 2SR, FE T 4 v AEZE B 5 I X
B SREBON BB BT AR N A AR LB IR B0 s e Jr B0 Bl BBk 22 AR B0 Bl O A B A B R R A s L. B
W BRI 254 R B R B N B ) %57 5 Cp. BB 5 G, J5 8507 s Mol WE#HT™ s Po. REBTERD™ s Py. BT s Quz. 4198 Sp. INFED”

B A1 (B 2a, 2b, 2d) o 3 43 52 1 Gtk 44 (&
2a). WAL 2 =TIl AR BB AR A (] 2a,20) Mo
Pk (B 2b, 2d) . 50 fL 2880 = ZLALFE ik (&
2a,2b) YLK (E 2a) AR (B 2d) KR a 1k
(& 2¢) 4,

BRI R AR I R
HER R R B 4 A 5 UK R /N 0. 2~
2.0 cm Z [H] WEFRD 1 R B G 0 UL (] 3a, 3b).
TrE 0 R B R R B A R N T R R
By 22 AR (B 30) gt Bk T 2L (18] 3e). #HE™
FEHIE R EEA 2 B — RO A
BERCREDT N4 (IR 3e) BWERG B 1 2 (&
30 5 T3 —Fp R NI R BT R T O SN
BER R (] 3c, 3d). ARG BB N4 = 18] 4 7
KZ, A ENZ0 RGP B 585 YA - 5 s
W — EH T — INBE — FEEH 0 — Bk — B
R

W DX PN R4 1 DA BT 8440 3 R 2, — M B R 4%
N AR5 T I 5 ZR 0T 43 AT W SN B S
Wi, L RSO I A A 0 T 5 B R 6 &R
FY N FEN O, B E 2 NW [l
T NS (i), %0 B Y Bl 2 e AR S0 5 B4 5 1 Ak AN
B TEAL I8 S A DR A AR AL

3 WARCEMHTI

3.1 HRRESWHE

AU T BRI ST (RE A R A v ATk 4R
PRAY 15 Ea R d (& D). T2 AR5 BT B RE 5
et AR AR HIRE S BT RE S Y S 4R A
5, A B R WA A AR B PE R AL . EIR R .
XL EARMIEAR /N AHES VR o A B s
IR AR SERHIE A T I EE TN GE T MR 0 358 T
ZERB IR A AROC R AR R R AT g b HE BRIk
AR SR AR A 0 AR A L B O
EA=D S

TR A A S B0 R I 5 A b [ b K 2
b m0) HiERBLF 5 R By = 5 e IR A & AR
LRSS 2 58 . 55 AL AR 4 9% [ Linkam 2%
A MDSG600 1 ¥ #4 15, I B 3 [ 2 — 196 ~
600 C. MRS B KA e HEAE 0. 1 CHERIZ N, %/
AN 0. 01~130 C/min, # i e KL B AR K
1 e, P4 f B AT D33 8, PR R A L 1
B JORRFTE 0. 2~5. 0 C/min, AHAZ £ B 42 i Ui
JEAAL R A 0. 1~0. 5 C/min., SRS AR
i MDSG600 BV &5, i B 98 Bl & 25~1 200 C.
WERS B M Fa s PELE 0. 1 CYEREIZ N . ¥ /i %l



5 6 3]

FETETRAF N SE I ik AT PRI Rl — VAR C SRR AR S ) 3 3R 2H A 1283

0. 01~130. 00 C/min, # i R KM EE N 1 cm.
SRR RIS B XA B T T . A0
TR AR R 2 T 3 M e A% Tl At 52 A
9% Bt WA A0 2 IR S 56 2 5% . S R FH 9 B Ren-
ishaw RM-2000 % & fi 4k 4 fi 2 56 3541, 100 ~
4000 em " 42 i B — WO, OB SR BE R /NG
1 pm 3R 1~2 em ™!
3.2 BRfEHRZE

FBERE A 2= Y R B S5 0 A3 U A 05 ik

BRI R E L IF BRI B 28 B 5 £ 9
P& R B R LA, BT LR Y 1 DL
AR F R R A B TR AR D s R R
AR BN TC BN TR B O AR 6K
A E . B IRBECR, K/N— i 10~
30 p Z[A] P AR  E AR 25T WAL
HUREHURINN (] 121E PN R PN B A e W ISP 2
MR T S AR AR 25 B 8 T et e P AR AR A
TR [R] R e A et SR PR A L 1A 0 2 2 i

B4 ik R R A B A2 A
Fig. 4 Characteristics of inclusions from the Hashitu Mo deposit
a. Ib BRI 2 I 1d BUBE ARG S R IL AT 5 b, Ta BORIR G 2E0K S Te B = ARG B IR AN Te BYSEMAR O JIARILAE ;s . Ta BUIR AR 814 TD
RS AR Te A = AR AR Td BV SESAR G B R AE 5 . Td BOAESAHEEAA; e Ta BB RS Td BYSESAR A RN Te A SHIRAR (2
HERILAE 5 1. To B = ARELZEIRR Te BVAGHOAR AL IARIEAE TR 03 Te RUBHA S 240 T 5 2 Ta BURIREZE RS Te B =ARGZE AR 1d B4l
AR ZEAAIEAE s b, Ta BURRLEE IR Tb TSR EBEAARRN Te B = A A B M A7 5 1. TT BUAR Al JE 0K TR BE D 650 C 450 AR —;). 52k Ta
RO A B kRS (MoD 3R e 1 To 2 = AR A 1 Ta AN Te 8 =ML ZERR 1d BYAESHE IR LA Te B BE 1A

BHFH IR (Hem)



1284 HOIRB} 27— R BT 24 537 &
F1 BRAMBETREREERELER
Table 1 Microthermometric results of inclusions from the Hashitu Mo deposit
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Fig. 7 Laser raman spectra of fluid inclusions from the Hashitu Mo deposit
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Table 2 Sulfur isotope compositions of the Hashitu Mo deposit

FEGGE BARY IRECO! $1SVedt (%) 8 Sh,s(%0)?
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10HST-07  [N4EH" 446 0.9 1.1
10HST-15 WLEEy 483 2.3 2.5

e PAR D RR IR N 5 e S A e R ) — IR
B BRRT27ERIR 5 Sst(%m) AR YPE Ohmoto and Rye(1979) Fi
Ohmoto and Lasaga(1982) BYHALY) (H,S) A7 R 2 -5 5 2.

o B
o WE
o B
2r o M
=4
=
1_
0 1
0.5 00 05 1.0 15 20 25 3.0 35 40

5*Svenr (%)

B8 M ATk EHE PR GRR L 28 4 i
Fig. 8 Histogram of &S of sulfides from the Hashitu Mo deposit
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Fig. 9 Fluid evolution diagram of the Hashitu Mo deposit

71 pH {H R A Y B2 S 80 AR 2 il 2 41
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TR BRI ST R YL IS A B R TV Z AR AE
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K Z EI g (L 10) A LA S 3E0 A 2 AR R[] T,
FE Al 26 . N R f9 T-He g 8k il 46 02 el i AA
{18l I il s 3 1. Her T AL T A0 B AR LA
BR—B Ty-H At 42 i) Te A4 22 1A )
Th-J&JpiE Akt 2 W1 i AN [\ (BT 10D, X 7R EATZ
TE TSR R B IR &R b, Rt R W (5K
fE82x,1997; Reed and Palandri, 2006; 5 8 9% 4,
2010 5 H£55, 2010 FEEAE, 2011)  BORIA R kA=
0 IS VR T AT A5 75 PR AR 2R 0 A 1 A A A ek
A5 RS B AR AT AR AV 4 TR 28 5 W R A O ik
MATTT 38 K it 4 SR B AL W DTVE T i & JE 4. DRIt
T8 B A ER T PR K LR AT ) =L
DA P 6l 9 s .
5.3 WRBEER

AR R R 7 T R S BEE R AR
R A SR A R RIECH BB R R, Bk
Wik A B8 A LA-ICP-MS U-Pb 45 #4147, 11+



1288 o BRB} 22— [ i K23

160 e
/
/
@ 1 “/
120 | b /
— / =
£ e / m
= ‘/‘ i
’3 80 e ik
: i
S e
ES ’{ pd
~
401 y r
/ T
0 —Q—M—i > 15‘—’// 1 1

1
50 150 250 350 450 550 650

P10 ik RO PRADIE I — LI — T3 14 A

g. 10 T, and pressure diagram for inclusions from the

Fi

—

Hashitu Mo deposit

0. 75 Ma, 58 IR M40 5 1 Re-Os 28 1 2R 4F 1% 150 +
4 Ma A —FLCRERTRD. X R TCIE A 25
()30 5 DA JSCA™ FF [ #4132 o P Ak SR PR 5 B e 2
AL B BUA SR B O R B, HAHT R 1 A 22 AT
FEAS FARITZH R A (A L SR e U
TR AR B ERAE L 38 8 BT Rl A B AR Y 7
T XSGR AT T A 3K IR R it R vh A
YR SR, 0 RER AL BB [R5, 28 ZH LR A IR
HBR R URER TR » AR B il AR 87 Siys (Vo)
AFAEIE RN 1. 1%0~4. 7%, IXFEAE HR AR fL Y A B
T 1EH S AR A Z VIR,

ZEAAHT PR b SRR OB A1 I A Rl o7 R
AN 20 IR 8 T S5t s R IEH R %
VI A AR IR, o fE R &S5 R A
A B A B TS SRR B R T ).
5.4 BT EHNREBR

T XTI A R AT IR A I A A AR S [ 457 2
BRALZEETE AR R T B 5 388 11 10 7 rh R 1
KIGE R REE. 0K — B T X Fp b Rk
Rz, BARZIX O R IA R 2 &80 IR B
PR IR A F R EYEE IR G KRR KR Z 4 )8
PRI A 5 1007 [ A AT ek B B A B PR 2B B 25 S B
W RENAR > UL 17 v A= AR B Hp R A AR A XA 48
AR H 5 5 T AAR DX A PR TR B A L
G0 PRI FE AR AHE LA B 2 A 8 2 AT O e A
ENRA M A KR il s LA A iR 51
T W AR AR A 7 A X S b o 1 5% v R R
A T ER TR, B, B Ak 1A R A & XS
X SRR R 2R RAR I s 2 4 SR T R B W )
N-9'8

6 gk

CORE A SR B PR A0 2 AR 2 Y 3 8 1A ) 22
R (Ta ) AR AL ZE R (Tb B & F fib A 22 4K (Tc
T ks a6 S A (XD 280 21 o, A S ) 218 0 ) B A
T [F] — A7 5 fb A v A 7

()AL BRI ST R B I A ik SR 7 IR B i A4 Ry
—FERE R EED P EEER S - EE
CO, Byt A, 1% i A& 7T 11 J& 2 H, O-NaCl-CO,-
SO A%,

(3) WAL P iy 8* Sv-cdt (%) 28 1L 75 Bl Ny
0. 4%0~3. 8%, A4 BN B J A Y &7 SHZS(%U)Q
RS 1. 1060~4. 7060 B [R5 2 20 126 W L™ 1
M-S HHRE A A S B 3.

CADB™ PR FSCA It A i e 3 A A 7 B A s 15 A TR
EVE R S 3 A0 W 19 A P 2 3 ™ i 2 kA
R BRACYIIUTE I 32 ZEAL .

GO A AR IR (1) & BEXHZ X 4% J i
RIR)NAE 2 & R TR AT H1 5 A0 5 s 3 3 i Xk
A B PR N AU A S AN [ S Ay B A et i ) 4 fh
PR LA S AR 5 R W SRS T R B A

O 6 FARIE R A A 2 K 5 A AT E)
B3 fr K5 (Ab 7R 84 X T & I Fedz Tk 363K 30 R AT
GO0 BRI 22 0T BRI 84 A Bh e 38 5, B 4h
TARFFEN LA KA ST 8 B A fE LR R R

References

Bakker, R. J., 1999. Adaption of Bowers and Helgeson
(1983) equation of state to the H, O-CO,-CH,;-N,-NaCl
system. Chemical Geology,154(1—4),225— 236. doi:
10. 1016/S0009—2541(98)00133—8

Bakker, R. J. , 2012. Package FLUIDS, Part 4;: thermodynamic
modelling and purely empirical equations for H, O-NaCl-
KCl solutions. Mineralogy and Petrology,105(1—2):1—
29. doi: 10. 1007/s00710—012—0192—z

Chen, Y. Q. s Han, X. L. , Zhao, H. J. , et al. , 2010. Charac-
teristics of primary halo zonation and predication pat-
tern of deep orebody of the Huaaobaote Pb-Zn-Ag poly-
metallic deposit, Inner Mongolia. Earth Science— ] our-
nal of China University of Geosciences,36(2): 236 —
246 (in Chinese with English abstract).

Fu,L.B. . Wei, J. H. , Wei, Q. R. , et al. , 2010. Petrogenesis
and geodynamic setting of Late Triassic dykes of Jin-
changgouliang, eastern Inner Mongolia. Earth Science—

Journal of China University of Geosciences, 35 (6):



55 6 PR A NS I A AR R Rl — R () JE ACRFAIE S A ) 7 2% 2 A 1289

933—946 (in Chinese with English abstract).

Gu.X. X, , Liu, L. . Dong, S. Y. , et al. , 2010. Immiscibility
during mineralization of Yinan Au-Cu-Fe deposit, Shan-
dong Province: evidence from fluid inclusions and H-O
isotopes. Mineral Deposits,29(1): 43—57 (in Chinese
with English abstract).

Hall,D. L., Sterner, S. M. , Bodnar, R. J. , 1988. Freezing
point depression of NaCl-KCI-H, O solutions. Economic
Geology »,83:197—202.

Liu,J. J. s Xing, Y. L. ,Wang,]. P. ,et al. , 2010. Discovery of
falkmanite from the Bairendaba superlarge Ag-Pb-Zn
polymetallic deposit, Inner Mongolia and its origin sig-
nificance. Journal of Jilin University (Earth Science
Edition),40(3): 565—572 (in Chinese with English
abstract).

Liu,J. M. ,Zhang,R. , Zhang, Q. Z. , 2004. The regional met-
allogy of Da Hinggan Ling, China. Earth Science Fron-
tiers,11(1): 269 — 273 (in Chinese with English ab-
stract).

Lu.H. Z. .Fan.H. R. ., Ni, P. , et al. . 2004. Fluid inclusion.
Science Press, Beijing,375—494 (in Chinese).

Mao,J. W. , Xie, G. Q. , Zhang, Z. H. , et al. , 2005. Mesozoie
large-scale metallogenic pulses in North China and cor-
responding geodynamic settings. Acta Petrologica Sini-
ca,21(1): 169 — 188 (in Chinese with English ab-
stract).

Ohmoto, H. , Lasaga, A. C. , 1982. Kinetics of reactions be-
tween aqueous sulfates and sulfides in hydrothermal
systems. Geochem Cosmochim Acta, 46 (10); 1727 —
1745. doi: 10. 1016/0016—7037(82)90113—2

Ohmoto, H. , Rye, R. O. , 1979. Isotopes of sulfur and car-
bon. In: Barnes, H. L. , ed. , Geochemistry of hydrother-
mal ore deposits. Wiley Interscience, New York, 509 —
567.

Reed, M. H. ,Palandri, ]J. , 2006. Sulfide mineral precipitation
from hydrothermal fluids. Reviews in Mineralogy and
Geochemistry ,61 (1): 609 — 631, doi: 10. 2138/rmg.
2006.61. 11

Selby, D. , Nesbitt, B. E. . Muehlenbachs, K. , 2000. Hydro-
thermal alteration and fluid chemistry of the Endako
porphyry molybdenum deposit, British Columbia. Eco-
nomic Geology,95(1): 183 — 202. doi: 10. 2113/gsec-
ongeo. 95. 1. 183

Shao,J. s Wang,S. C. . Ma, X, L. ,et al. , 2003. Regional met-
allogetic characteristics of gold and multimetal deposits
in northern Daxing anling Mountain. Journal of Jilin
University (Earth Science Edition),33(1): 32—36 (in
Chinese with English abstract).

Shepherd, T. J. ,Rankin, A. H. , Alderton,D. H. M. ,1985. A
practical guide to fluid inclusion studies. Chapman &
Hall, Blackie.

Sun,J. ,Mao, J. W. , Xie, G. Q. ,et al. , 2012. Characteristics
of oreforming fluid and metallogenesis of the
Tongkengzhang porphyry molybdenum deposit, Jiangxi
Province. Acta Petrologica Sinica,28(1): 91—104 (in
Chinese with English abstract).

Wang,D. ,Lu,H. Z. ,Bi,X. W. ,2011. Comparison of charac-
teristics of ore forming fluids between quartz-vein tung-
sten deposits and porphyry copper deposits associated
with granitic rocks. Earth Science Frontiers, 18 (5):
121—131 (in Chinese with English abstract).

Wang, L. J. , Shimazaki, H. , Wang, J. B. , et al. , 2001. Ore-
forming fluids and metallization of the Huanggangliang
skarn Fe-Sn deposit, Inner Mongolia. Science in China
(Ser. D),31(7): 553—562 (in Chinese).

Wood,S. A. , Crerar, D. A. , Boresik, M. P. , 1987, Solubility
of the assemblage pyrite-pyrrhotite-magnetite-sphaler-
ite-galena-gold-stibnite-bismuthinite-argentite-molybde-
nite in H, O-NaCl-CO, solutions from 200 C to 350 C.
Economic Geology ,82: 1864—1887.

Wu,H. Y. ,Zhang.L. C. ,Chen,Z. G. ,et al. ,2010. Hypersa-
line, high-oxygen fugacity and F-rich fluid inclusions in
Jiguanshan porphyry molybdenum deposit, Xilamulun
metallogenic belt. Acta Petrologica Sinica, 26 (5):
1363—1374 (in Chinese with English abstract).

Zhai,D. G. , Liu, J. J. , Wang, J. P. ., et al. , 2009. Re-Os iso-
topic chronology of molybdenite from the Taipinggou
porphyry-type molybdenum deposit in Inner Mongolia
and its geological significance. Geosciences, 23 (2):
262—268 (in Chinese with English abstract).

Zhai,D. G. ,Liu,J. J. , Yang, Y. Q. , et al, 2012. Petrogenetic
and metallogentic ages of the Huanggangliang Fe-Sn
deposit, Inner Mongolia and its tectonic setting. Acta
Petrologica et Mineralogica ,31(4); 513—523 (in Chi-
nese with English abstract).

Zhang,D. H. ,1997. Some new advances in ore-forming fluid
geochemistry on boiling and mixing of fluids during the
processes of hydrothermal deposits. Advance in Earth
Sciences »12(6) : 546—550 (in Chinese with English ab-
stract).

Zhang,L. C. , Wu, H. Y. , Xiang, P. , et al. , 2010. Ore-form-
ing processes and mineralization of complex tectonic
system during the Mesozoic: a case from Xilamulun Cu-
Mo metallogenic belt. Acta Petrologica Sinica ,26(5):
1351—1362 (in Chinese with English abstract).

Zhao, Y. M. ,Zhang,D. Q. ,1997. Metallogenic regularity and



1290 HuBR B [E M U2 4

537 &

prospective evaluation of the copper-polymetallic depos-
its in Daxinganling and adjacent areas. Earthquake Pub-
lishing House, Beijing (in Chinese).

Zhong,]. .Chen, Y. J. ,Chen,]. ,et al. ,2011. Fluid inclusion
study of the Luoboling porphyry Cu-Mo deposit in the
Zijinshan ore field, Fujian Province. Acta Petrologica
Sinica ,27(5): 1410 — 1424 (in Chinese with English

abstract).

Bt Fp 325 2% STk

KT » B bR, A LT AR, 45, 2010, ISR AL AL4F Ph-Zn-Ag
LA BB R 52001 A 5 A A 00 A R
BRAFE—rh E TR 2R 254, 36 (2) : 236 — 246.

PR BT B 25, 45,2010, NS 4T 1 8 Hh X B =
Bttt ke M ER AL 22 R AE B 3 21 R Bk
2—m E TR 2= 25, 35(6) 933 —946.

JBZE R XU T L 25,2010, LU AR YT RE 4 Bk IR P 4
BARBEEH S B A 2 AR R AR R UEHE.
W RME, 29 1) ;43—57.

XNGF Tk TEET, 55,2010, TR AU R Ag-
Pb-Zn Z 4 @A R &GRS T 1Y K B Al R 2 .
TR F 24 b3k B2 RD ,40(3) :565—572.

XU L TR T DI L 2004, 24 ZAIA HiL IX (14 X S8k 7 45 AiE.
2T, 11(1) :269—273.

PR YRR R 25, 2004, WiARE IR, b Bha R
#t,375—494.

30 R L SR VEA . 25, 2005, H E b 7 AR 1R R B,
VR R AR X HbER 3h 1 75 5. A2 21D
169—188.

BRZE, FAHLFR, S, 45, 2003, SO IB LB & 24 mE

PRI S SAT FRAIE. 35 AR 2 2 iR G BRBL 4 1D 33 (1)
32—36.

PN, B SC MR L 45, 2012, VT PSR BIR BE  AH B R I
TRARRRIE 5 AL VE AR SE. S5 A 23R, 28(1) :91—104.

T, s, BEkEt. 2011, SER RA K R GE KR A
Jik R B R BE 2 RV ™ B AR A EL . MbsA R 2%
18(5):121—131.

FFB . I, 5. 25,2001, 3 b R2R0 K A Rk
PRACH 37 1A X BL ™ V8 . H B B2 (D ), 31 (7).
553—562.

AT I B MRS 45,2010, PERIARIS £ 4 B LT XS
56 LB R B A e B R R0 B A A £ AR AT O
A 26(5) 1363—1374.

B NEE, TET,%,2000. N5l K10 B A £ 4HT
JR Re-Os S5 B ZRAF % B b 57 5 S, IRARHL T 23(2)
262—268.

BEE RNRLE AR, 55, 2012, N5 #5980 TR R
ORI S E R A AR 31 (),
513—523.

Sl 2, 1997, ARG I s FITR & 7E SRR HF 19 T8 L. M Bk
Bl . 12(6) : 546 —550.

T B AR R L 45, 2010, Hh AR AR AT ek v 1R 2 0 e
R R A DAL R B T R A S 4R &
S JE B A ). AR 26(5) 1 1351—1362.

X — 1, SRAEA> , 1997, RGN HARIX AR 2 4 )@ 0 IR
U S ST bt 1 R

PP AT BRE . A5, 2010 AR R A L NI BTS
RV B ™ R iR A B IR AF 5T, A A E . 27 (5
1410—1424.



