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Abstract; Weilasituo and Bairendaba are two large-scale silver polymetallic deposits, discovered in the western slope of the
south and central sections of Great Hinggan Mountains in recent years. This study focuses on identifying and analyzing the
mineral associations and occurrence of silver minerals using scanning electron microscopy-energy dispersive spectrometry and
electron microprobe, The analyses suggest that mineral associations change from tungstate and oxide, to diatomic sulphide, to
simple sulphide, to antimony sulfosalt mineral, to antimonide with decreasing temperature based on the microscopy observa-
tions. The silvers contained in the ore occur in several forms, including mainly visible silver minerals, followed by the lattice
silver (isomorphous substitution) and sub-micron inclusion silver. The mineral sequence of visible silver’s formation is Ag-
bearing tetrahedrite-argentian tetrahedrite-freibergite-diaphorite-freieslebenite-pyrargyrite-dyscrasite. Ag occurs in lattice of
chalcopyrite, bornite, chalcocite, pyrite and galena in isomorphism in small amount, and also as the microscopic wrappage in
galena. The results, combined with the characteristics of mineral association and fluid inclusions in different mineralizing sta-
ges, indicate that W and Sn are transported as wolframic acid and tungstate at the early high-temperature meta-acid oxidizing
environment, while Zn?", Pb*", Cu’ and other metalions are transported as chloride complexes. After wolframite’s precipita-
tion and the changes of metallogenetic fluid physical and chemical condition, the metallogenetic environment becomes slightly

alkaline and reductive, and Zn*", Cu" and other metalions form HS™ complexes. The continuous drop of temperature and wa-
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ter-rock interaction lead to the separation of Zn*", Cu" with HS™ to form pyrrhotite, sphalerite etc. .

In late phases, Ag" can

combine Sb*", Cu™, Pb*", Sb*~, $ etc. , which results in multiple silver antimony sulfide minerals, boulangerite etc. .

Key words: Weilasituo-Bairendaba; occurrence of silver; metallogenic mechanism; metallogenic endmember; deposits; mineralogy.
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Fig. 1 Regional sketch geological map of Weilasituo-Bairemdaba deposits
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Fig. 2 The Geological sketch map of Weilasituo and Bairendaba deposits
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Fig. 5 Stages of hydrothermal mineralization and corresponding mineral sequences
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Fig. 6 BSE images of the main silver minerals
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Ag | Pb | Zn S Cu As Sb Bi Au Zn | Cu|Ag | Pb| W | Co | Au | Cd In | Ga
Ag|1.00 [0.85]0.39|0.36| 0.63| 0.39]0.06 |-0.19[0.27 || Zn [1.00(0.40(0.32{-0.30-0.33}-0.12|-0.30/0.99|0.47 |0.27
Pb 1.0010.4510.4310.77| 0.49]|0.52 10.49 | 0.49 || Cu 1.00(0.75]-0.19-0.30/0.49|-0.11/0.40]0.81|0.20
A - -
7n 1.00 0807 10:801 0.111 0.23 0801080 g 1.00/0.26/-0.23]0.24|-0.13/0.32|0.66/{0.03
Pb 1.00/0.10{-0.15/0.06 |-0.29}-0.221-0.12
S 1.00 | 0.34| 0.15]0.02 | 0.15]0.15
W 1.00]-0.14{0.95-0.32|-0.27-0.40
Cu 1.00| 0.44|0.07 [-0.07] 0.24
Co 1.00]0.05|-0.08/0.07 |0.02
As 1.00| 0.11 |-0.11] 0.39
Au 1.00-0.28/-0.14-0.21
Sb 1.00 |-0.14{ 0.46 || ~4 1.0010.44 1031
Bi 1.00 -0.18 || 1p 1.0010.13
Au 1.00 || Ga 1.00

B 7 A — AT RS O A O R EOE
Fig. 7 Metallicelement correlation coefficients of Weilasituo and Bairendaba deposits
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LARJENRE WG KT BB AN URANN & i

CO, e/ B 270, AR 0 A 55 ik 7 g
B — 8T —Bau mals (B 3a,3b) KL
WK I f DL 1) 4 I = B 2 B 4 (B
3d, 30, ATHEWT R B M AR X CO, 1 E Ak —
R 11 e IR ™ P15 5 B B CO. 1 75 12 2R
W BIC TR pH AE BT AR D R 14 AR
P o [ B e B Ak P R B B A 4 — B B
T B AR N K 245 (2010) X0 R B 26
B IS - BT BB S 0 #E Pb-Sb ik 1 & 51
R B MR AL ) LT S8 A AR
JE T v R A HTTE B - 33 B v 06 00 i ™ 3 4554 v
— IR B B — B — iR R AR
5.4 RE BRI

TERW IR W FERLA 32 Bl ) CO, & &5g
M) =5 DA 1R 5 1R A R L B i X WO, CL
WO,CL* . WO, F~ ., WO,F,> , HWO,~ #il WO,>"
SRS, Horh CO, AR Bl A7 i 44 v i 25
i BEHRAR R 1250 S 5 0 AR W 2 T
F KW 2L AT TR B B P85, BORR R
FIREHC IR BE TR, CO, IR Y [F] i R AR K S5
PR G SRR RIEEE R TT . fo, B fs, S 21
2 2 R3S WL Sn 85 K A Ak 2 i b 2k 7
T3 S5O A PR T IE L T8 B B A S ik IR GRS
FOBFRATEE 5 20085 T 7K 5 AR T, 2008). [A] B
HAbRY 48 e R EE R G R4 AL e
HiERs, Hh @& G YA A% G R4 cE T
2 MR EEIIBNEGYIEA. — kUi 4 )8 %+
(Ag™ .Pb*™ [ Zn" 49 78 il (350 'C) & b i 2
PR ZUE GO e WL Xt iE %, e

H— {3 (350~ 150 C & 300 C LLT) i Ji itk —
PBs i) B 58 v 53 I8 iR AL 45 5 )iz B8 (Seward.,
1976, 1984; Barnes, 1979; Giordano and Barnes,
1979; Hayashi et al., 1990; Stefansson and Se-
ward, 2003). B A ATE AL P IRAL 2 S5 1 TR E
TR S B R DI R AR YIRS
JIFNRIRE 55 Wy Ak 2% A 728 A Hh 2% 5 W A e Y8 H
i 45 B R LUB 285 WP AR e A e B0k AR M
FTUTE.

TP R TR A A I B« AR AE BT HC A IR L
R A7 S PR AL R RS — S — B0 0 W) 2H
G LRSS B ALY Bk R AT ik
TS AT DR A A = BERH L 45 G R
[ CO, JiAA, AT HEWT RIS ARXS & F 4 4
A — IR R P 1 e Tl O BRE. Rt W, S S8 LSS IR
IR £ DL KB i X AE A 1 WOF? WO F
HWO, 1 WO,* %, Fe’™ \Pb*" [ Zn*" 48 &
FLAREE S AT RS, U 400 e ek 2 o AR 1
RFEIIHZEAL, CO, & ECE Y RS 9
S U RRER AL TTIE » [F) I PO PR B 2 A i 22 1k
fefli Fe* ™ \Pb*" [ Zn™" 454 8 B T IS S WA
TR ALY .

W 22 4 Jm AL B B AR I BB BT )
WA A DT« TP — W — G — IR A
INBER™ — BOAR AT, (6] I3 14 IR 2 & HLO Al
CH, 38 JEUPE AR 22 o U™ R I8 A v — I e %
JE — B rE — R A . R AR B B A R T
Fe’" . Zn*" \Cu" . P H UM ALK SV T AL
5. W BT HOR 7% R — 2P A it 22 7



684 R} 2E— [ K2 ik

%39 &

1= BH B T3 SR HES Fe™ L Co*™ Ni*™ L (Cu™)
Zn*" \Pb*" ISR SR UTTE (RIS SCEF, 2003) , ot Fe ™
BEDNEE AsST .S ST A TE D Bk
W R, W Fe*™ [ (Cu®)Zn*" \Pb*" 2545 4
Yo I N R B CBV ) T B S5 Ak
Y. VA EmiAL R s UiiE S B8O ikt S AE S
T SRR i v, HST =S +H [a) 47 k7.

W i) 2 4 JE AR W B - AR FR ) 2 1) B AR 3%E
LA HIE 2 IR W) 2R & Bk .
TNV B R+ B B AR — MR T URELAR D+
FERRBAHTAR T 5. DU AR AL A UL Ag™ BR LA
[ EWICKAEAESN , 26 LA i 1A 7R vl BE LB 86
FRA B B - P S B AR 4 T 2 7 1 A8 I s % ol
[AgS] .[Ag:Sb]’.[Ag,Sb] [AgSbhS, ]’ [ AgS-
bS, 7 2K A (N4>, 1990) . AP BE 758 I 47 8 J3F
ARSETH R EREE T YR RN 2 200 CHY Gy gtnt,
2007; AL MR 2, 2002) , Ag™ AT 5 Cu' 47
KRG, B FEA Sh™ B AME TG BL T . Ag”
+ ST AT 2P AE T BT SRS [ 1 4 il
B HUTTE s A AR AR A CUn B e 7 46O T2 1
KA ST AR B ER 01 s 8 FAR B W B 1R (Cu,
Ag) (Zn,Fe)~(Sb, As)-S R FR , Hh B4 o Cu 5
Ag R TR G0 A 6 06 R (BRI AR R0 A 9k
2004) , a7 W BE T B AL Ui AR s A% T Ak, Sb 3
s A A Ag 38, AR IR TE RS R AR T
(1. 92%0) —AREH B (15. 56 %0 ~19. 12%) — B %4
BRA(23. 16 %0 ~34. 02%0) ; W LA Ji iR Ag 38
Cu /b JE L E Ag-Pb-Sb-S (K & , MBS ERT — K
TR HT R — IRZLAR A R AT 450 1) [ R AR 3R
W LR ST B B I =X B s B 5 AR A d e .
W3 A A 2 IR Pb(Cu, Fe)-Sb-S & R, T i LA
TRERETH — Mt sy SR WAL 5.

BT ZEF7 5 4C — FRA A0 R 14 8 LR
3P AT - O 5 3 1L AR A R 5 0 e A1 Vi
PR IR s @UTFRAR 5t — A A T R i e B A 5
Q& LA PR 5 rp IR HOB Dk B R 2 e AL AR
PR — BOR B AR BUARAE  IE BB RN
A S AR TCRUS A 5 [R5 & ™ A i 15
¢, XN AR A & A AR 2 i BB AR H
S B RY I PR T AR DR SRR S AN A
WAL IR, 4RI FE — FRA 3830 2 A8 IR 1 AR
W EHC T R4 58 133. 4 £0. 8 Ma (% /N E 4,
2009) F1 1353 Ma CH 55 A 55 , 2010) , iZ b X JE
W PRI A K L5 A foe W A TR 140 &

3 Ma (X3 €. 2009) . W] 2 A6 OB R 5 LK
L PR A AT 5% O 56 DR 5 e 1L R A
S AT ST PR IR B . 23 4K
e BTG R VEH RIS 121 57 ko 45
PRI S5 2 A0 IR 4L 4 T TG A
fiE U364 2012) YT 2 A0 B AT A ) — B4
s R RS 5 3o e PO PR
(L DABREE e 2 B Rk
VG DR LB (4 5 S A s ) 2 0
5B 121 PR SRR 8 5O 7T R A0 F A9 7
SR B AT C R P W B TR
I PRAT oA 00 v — 1GR3 51,

6 ZHie

(D YERLTFE — FRA IR I IR AR 1) R AE T =X
FEA 3, Al WAR S, LR A AR (R
J R4 RN S i B AR W DL AR 2 AR B B4R
ENERERA LU MR B AR AT L URZL AR AT | AL B A
R BRAR B VBB AR A, A BUDUF AR KR 5 AR )
A B A B BT — MR AR AT A
BRI URLLER T BT, 20 T O
PAK HAb g A s 5.

)BT H B 12 B R 85 4 T &R LA
R SRR L B R TR . Fe L Ag’ \Pb*T |
Zn*" \Cu' %548 B T USRS A WY X T8 5 b
B AR A3 R0 B 2 SR AR AL RS T
SR E ALY AL TURE A D B ALY ITTE » [F] )
BT AR B RS S o A DR S 4 A el
5 BT Y B R 2D BRI K — a1
FH B0 B AR S T R A B A R 1 S S B
B INEED B B SRR AL AR DT TE
BEE M Sh™ B3, Ag” 5 Sb*T  Cu™ \Pb*T
Sh*™ ST EFEB T LA KKIE B E MR Y, b5 TE
B IR B A 0 S ).

B S IMRA AR E ST A EMNT
b ARHRET A AR Y AR AT b A PR ) B R A &
H B 3 AN E] S AT TAZIF 69 B B R e G
S H IR TR L F IR EGEL
Fa 333

References
Barnes, H. L. ,1979. Solubilitics of Ore Minerals. In: Bames,
H. L. ,ed. , Geochemistry of Hydrothermal Ore Depos-



56 3

JESRIAGE - A S AR T — R IR U RE™ 1 R AE SR HLEE 685

ites (2nd ed.). Wiley-Inter Science, New York,
404—406.

Chang, Y. , Lai, Y. , 2010. Study on Characteristics of Ore-
Forming Fluid and Chronology in the Yindu Ag-Pb-Zn
Polymetallic Ore Deposit, Inner Mongolia. Acta Scien-
tiarum Naturalium Universitatis Pekinensis, 46 (4) .
581—593 (in Chinese with English abstract).

Gao,J. J. , 2007. Geology and Ore-Forming Fluid of Silver-
Lead-Zinc Lode Deposit of Shagou, Western Henan
Province (Dissertation). China University of Geosci-
ences, Beijing (in Chinese with English abstract).

Giordano, T. H. , Barnes, H. L. , 1979. Ore Solution Chemis-
try V1. Pb-S Solubility in Bisulfide Solutions to 300 C.
Economic Geology, 74 (7) ;1637 — 1646. doi: 10. 2113/
gsecongeo. 74. 7. 1637,

Han, Y. W. ,Ma, Z D. ,Zhang, H. F. , et al. , 2003. Geochemis-
try. Geological Publishing House, Beijing (in Chinese).
Hayashi, K. , Sugaki, A. , Kitakaze, A. , 1990. Solubility of
Sphalerite in Aqueous Sulfide Solutions at Tempera-
tures between 25 and 240 C. Geochimica et Cosmochim-
ica Acta ,54(3);715—725. doi: 10. 1016/0016 — 7037

(90)90367—T

Huang, C. K. ,Zhu, Y. S. , 2002. Chinese Silver Deposits and
Their Space-Time Distribution. Seismological Press,
Beijng (in Chinese).

Jiang,.S. H. , Nie, F. J. , Liu, Y. F. , et al. , 2010. Sulfur and
Lead Isotopic Compositions of Bairendaba and Weilasi-
tuo Silver-Polymetallic Deposits, Inner mongolia. Min-
eral Deposits ,28(1):101—112 (in Chinese with Eng-
lish abstract).

Li,J. L. ,Li,S Y. ,1990. The Occurrence State of Silver in Gale-
na in Relation to Antimony and Bismuth in the Baiyinno
Deposit, Inner Mongolia. Acta Petrologica et Mineralogi-
ca,9(4):365—371 (in Chinese with English abstract).

Liu,]J. J. » Xing, Y. L. , Wang, J. P. , et al. , 2010. Discovery of
Falkmanite from the Bairendaba Superlarge Ag-Pb-Zn
Polymetallic Deposit, Inner Mongolia and Its Origin Signifi-
cance, Jouwrnal of Jilin University (Earth Science Edi-
tion), 40 (3): 565 — 572 (in Chinese with English ab-
stract).

Liu,J. M., Zhang, R. , Zhang, Q. Z. , 2004. The Regional
Metallogeny of Da Hinggan Ling, China. Earth Science
Frontiers,11(1): 269 — 277 (in Chinese with English
abstract).

Liu,Y. ,Jiang, S. H. , Zhang.Z. G. , et al. , 2011. Mineragra-
phy of Bairendaba and Weilasituo Silver Polymetallic
Deposits in Inner Mongolia. Mineral Deposits, 30(5):
837—854 (in Chinese with English abstract).

Liu, Y. F. ,2009. Metallogenic Study of Bairendaba Ag Poly-
metallic Deposit in Hexigten Banner, Inner Mongolia
(Dissertation). Institute of Mineral Resources, Chinese
Academy of Geological Sciences, Beijing (in Chinese
with English abstract).

Liu,Y. F. ,Nie, F. J. , Jiang, S. H. , et al. , 2012. Bairendaba
Pb-Zn-Ag Polymetallic Deposit in Inner Mongolia: The
Mineralization Zoning and Its Origin. Journal of Jilin
University (Earth Scicnce Edition) ,42(4) :1055—1068
(in Chinese with English abstract).

Pan,X. F. ,Guo, L. J. . Wang, S. . et al. , 2009. Laser Micro-
probe Ar-Ar Dating of Biotite from the Weilasituo Cu-
Zn Polymetallic Deposit in Inner Mongolia. Acta Petro-
logica et Mineralogica , 28 (5) ;473 — 479 (in Chinese
with English abstract).

Seward, T. M. ,1976. The Stability of Chloride Complexes of
Silver in Hydrothermal Solutions up to 350 C.
Geochimica et Cosmochimica Acta, 40 (11): 1329 —
1341. doi: 10. 1016/0016—7037(76)90122—8

Seward, T, M. ,1984. The Formation of Lead ( [[ ) Chloride
Complexes to 300 C: A Spectrophotometric Study.
Geochimica et Cosmochimica Acta,48(1):121 —134.
doi;10. 1016/0016—7037(84)90354—5

Shuai, D. Q. , 1990. The Silver-Tetrahedrite and Its Typo-
morphic Significance from Some Gold-Silver Deposits
and Tin-Silver Polymetallic Deposits in South China.
Geology of Guangzxi,3(4):15—25 (in Chinese with
English abstract).

Stefansson, A. ,Seward, T. M. , 2003. Experimental Determi-
nation of the Stability and Stoichiometry of Sulphide
Complexes of Silver ( [ ) in Hydrothermal Solution to
400 C. Geochimica et Cosmochimica Acta, 67 (7):
1395—1413. doi: 10. 1016/S0016—7037(02)01093—1

Sun,F. Y. , Wang, L. , 2008. Ore-Forming Conditions of Bairen-
daba Ag-Pb-Zn Polymetallic Ore Deposit, Inner Mongolia.
Jownal of Jilin University (Earth Science Edition) , 38
(3):376—383 (in Chinese with English abstract).

Wang.,]. .Hou, Q. Y. ,Chen, Y. L. et al. , 2010. Fluid Inclu-
sion Study of the Weilasituo Cu Polymetal Deposit in
Inner Mongolia. Geoscience, 24 (5) ; 847 — 855 (in Chi-
nese with English abstract).

Wang, L. , Sun, F. Y., 2008. Geological Characteristics of
Bairendaba Ag-Pb-Zn Polymetallic Ore Deposit in Inner
Mongolia. Global Geology ,27(3) :252—259 (in Chinese
with English abstract).

Wang, Y. Q. ,Zhao.]. Z. ,2008. Transport Form and Precipa-
tion Mechanism of W and Sn in the Jiuyishan Tin Ore-
field in the Central Nanling Region. Geology and Min-



686 R} 2E— [ K2 ik

%39 &

eral Resources of South China,(1):7—11 (in Chinese
with English abstract).

Xiao, L. M. ,2005. Discussion on Characteristics and Genesis
of Formation of Bairendaba Polymetal Ag Deposit,
Chifeng, Inner Mongolia (Dissertation). Jilin Universi-
ty,Changchun (in Chinese with English abstract).

Xu, H. F. , 2004. Mineral Studies of Bairendaba Multimetal
Deposits in Kesheketengqi. Journal of Inner Mongolia
Radio and TV University,(2):26,41 (in Chinese).

Xu,Q. D. , Zhou, L. , 2004. Ore-Forming Fluid Migration in
Relation to Mineralization Zoning in Cu-Polymetallic
Mineralization District of Northern Lanping, Yunnan:
Evidence from Lead Isotope and Mineral Chemistry of
Ores. Mineral Deposits, 23 (4) ;452 — 463 (in Chinese
with English abstract).

Yan,W. ,Ouyang.Z. Y. ,Li,C. Y. ,et al. ,1994. Mineral Chemis-
try of Tetrahedrites from Lanping-Simao Vein Copper De-
posits, Yunnan Province, Acta Mineralogica Sinica ,14(4) .
361—368 (in Chinese with English abstract).

Zheng.D. Z. ,Zheng,R. F. ,2008. An Approach to Migration
Forms and Ore-Forming Mechanism for Tungsten. Acta
Geologica Sichuan ,28(4) ;342— 347 (in Chinese with
English abstract).

Zhong,R. C., Yang, Y. F., Shi, Y. X., et al. , 2008. Ore
Characters and Ore Genesis of the Bairendaba Ag Poly-
metallic Ore Deposit in Keshiketeng Banner, Inner Mon-
golia. Geology in China ,35(6) :1274—1285 (in Chinese
with English abstract).

Zhou, X. W. , Li, X. Z., 2001. Typomorohic Characteristics
and Metallogenic  Significance
Laozuoshan Gold Deposit. World Geology, 20 (2):
133—137,141 (in Chinese with English abstract).

Zhao,S. R. .Bian,Q. J. ,Ling, Q. C. ,et al. ,2004. Crystallog-
raphy and Mineralogy. Higher Education Press, Beijing
(in Chinese).

of Pyrrhotites in

Bt e 32 2% STk

58 L 2010, NS IRV B 2 R AT R IR I AR
TE RIS AEARATTE. AL 2 4 CE AR BR A RO - 46
(4): 581—593.

AT 2007, FRPGVPTANICIR Ag-Pb-Zn i Rt RS AE AR AT
TARBTFE LA 08 30 . LT FPE TR .

BRI SO, TR AR 5K 7% KL S, 2003, M BR A 2. Jb 5 Hb R
H AL

BESH ARAB AR 2002, H R ARAT PR B HE 23 20 A U AT MR
H At

YL B RV KB KL 45,2010, N 5% ol R4 3k 30 kR

TR Z 4B IR B F8T R AL Z P57 R LT, 28
(1): 101—112.

LK AR 1990, NS EE R SRR IR Hh J7 4 v 4
PIRATE N R S AT R B B C R, a0 W%
ZR7,9(4) ; 365—371.

XNFF A E T 2,2010. NSEFR AR Ag-
Pb-Zn Z& BT IRFEBREHT 10 RIS B B X E
MR 2E2E 4 (IR B2 D, 40(3) : 565—572.

XUFEEHT, TR0, RPN, 2004, RIEZE04 M IX 1) X S0 R AE.
2T, 11(D) : 269—277.

XUF, VLI SR RE NI, 25, 2011, NS TR k0 — ZEhr T 46
WL &80 IRT 5. 5 RHT, 30(5) : 837—854.

X3, 2009. NS TUAT SO BRI 2 &R
PRBE RIS (B 2573 30) . bt b [ R R 24 B

X3 L B R T 45, 2012, PSR R SR U — 4 —
R IR TR A M. T MO 2225 W (b Bk 2
R s42(4); 1055—1068.

W/ NAE SR FIZE, AL 45,2009, P52t 4ER TG H AR B IR 19
Mzl Ar/Ar E R T B AT Y2 2K, 28 (5).
473—479.

U4, 1990. FRE R — SR RIS — 2 & B 1IR
AR R B AR T R S TP MR, 3(4) - 15—25.

PR L EF7.2008. WEF R L GE T RN 4
. MR 24 (bR B0 , 38(3) : 376—383.

TR BT RE R, 45,2010, B ERIHC I 2 & R -
PR A B AARDETE. U AT, 24(5) : 847—855.,

T 1.0 FEH 2008 NEFEAGRIVREYE £ £ 8 0 R Hh e
E. B H T, 27(3) ;. 252—259.

Tk g, R, 2008, IS HRBULEEILE D W, Sn IFRE Y
K GUCENLH]. At 59777, (D 7—11.

P FHEE, 2005, NS IR IG TR IR HUR 2 4 @ 85 IRAFAE K
BT B 2E0T 830 . Ko ff : F RO,

PR 2004, TeA TSI Ik M &2 4 B W oE. N5l
B A2EH]L (2) ) 26,41,

IR AR S IR - 2004, 5 7g 22 PRAGHE 2 4 )8 1k BL T (4 i
N GH A RHL , 23(4) : 452—463.

S BRBH A2 258 B L 26, 1994, 22 5 — LS4 ok 4
PRENRD BB ik, 5154, 14(4) . 361—368.

R A 2008, B iE B T 2 ML BT HR. DU 1| by
TR, 28(4) ; 342—347.

BIH R A R A L 2, 2008, NS TR IR £ 48
WX A8 P REAE B IR B L o [ |, 35 (6)
1274—1285.

JEHESC, AR 2001, B I A0 BE B 2R I A B ARRAE T L
WAL R B S AT, 20(2) ; 133—137,141.
AL RS L R LR L 25, 2004, 45 2 Ko 2. Ut - &

SEHUE AL



