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Geochemical characteristics and metaliogenic mechanism of the Xiangtan
manganese ore deposit in Hunan Province
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Abstract: The Xiangtan manganese ore deposit is mainly hosted in Mn-bearing black shale on the bottom of the
Datangpo Formation in Neoproterozoic Nanhua system (Cryogenian), with rhodochrosite as the main ore-bear-
ing mineral. The Xiangtan manganese ore deposit is characterized by the low Fe/Mn ratios. The ratios of redox
sensitive trace elements such as Th/U, V/(V + Ni) and V/Cr indicate a sub-oxidation to exidation depositional
environment, which implying that rhodochrosite was not formed by the direct precipitation of Mn?>* and CO3 ™ .
The manganese ores are characterized by high total SREE content, relative middle REE enrichment compared
with the light, heavy REE, and obvious positive Ce anomalies, implying that the element manganese precipitat-
ed firstly as Mn oxides or hydroxide. Meanwhile, the carbon isotopes of rhodochrosite ores display depletion of
heavier C isotopes, suggesting that the organic carbon was involved in the formation of rhodochrosite. It is thus

held that the metallogenic mechanism of the Xiangtan manganese ore deposit includes two processes (precipita-
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tion and transformation). Mn was buried under the hypoxia -condition after precipitation as Mn oxides or hy-

droxides from the upper oxide water, and then was reduced and transformed to Mn carbonates through the

degradation of organic matter in the anoxic diagenetic environment. This ore-forming mechanism is consistent

with that of several other typical Datangpo-type manganese ore deposits.

Key words: Xiangtan manganese ore deposit; Datangpo Formation; trace elements; rare earth elements; carbon

isotopes; metallogenic mechanism
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Fig. 1

Geological sketch map and lithologic column of the Xiangtan manganese ore deposit; Hunan Province

Cafter Liu Yanqun, 2013)
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Fig. 2 Petrographic features of the Xiangtan manganese ore deposit, Hunan Province
a—FVEA B AU : b— KISR0 S AR AT s o d— R TR AR FIR—IOBE SR BR A7
a—black diamictite of Nantuo Formation; b—rhodochrosite and Mn-bearing black shale of Datangpo Formation; ¢, d—angular-subangular
gravel in diamictitc of Nantuo Formation
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Fig. 3 BSE images showing microstructure of the studied ore samples from the Xiangtan manganese ore deposit> Hunan Province
a— A M LR G R, 2 AT SR AT RS T P A 0, BOREIR B R A2 B R BRE BRI, AR 2~ 8 pms b—RERRIR S A, B
/I\E%’E%Tﬁﬁ B K /N RIS AN S5 (0 S 07 ARS8 SR AL T~V i 54, S8R0 BA/N T 6 pomn IORURLAH TR, 23850 d—H B~
AR, SR B BT AR
—poikilitic and framboidal texture, anhedral quartz wrapped in subhedral pyrite; framboidal pyrite mainly exhibiting spherical or ellipsoid form with
the diameter between 2~8 pum; b—pyrite framboids, the number and size of cubic crystallite pyrite in each pyrite blackberry grain being not the
same; ¢—microcrystalline and micritic structure, the rhodochrosite of less than 6 pm particles mutually scarfed, uniform distribution; d—euhedral-
subeuhedral texture, pyrite exhibiting rectangular or nearly rectangular form
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Table 1 Major element concentrations of theore samples from the Xiangtan manganese ore deposit; Hu nan province

FE il i Sio, CaO  NayO KO MgO  MnO  POs  ALO;  TiO,  FeO4 S LOI  Fe/Mn
ZK3603-02 19.65 8.79 0.04 0.80 3.00 29.90 0.20 2.58 0.24 2.74 1.09 26.53 0.08
ZK4003-05 16.65 11.00 0.09  0.21  3.51 33.72  0.19 1.19 0.14 2.49 0.63 29.46 0.07
ZK4003-16 7.30  11.65 0.09 0.28 4.27 38.84 0.25 1.22 0.12 1.63 0.3¢ 33.04 0.04
ZK4003-17 13.35 10.45 0.12 0.48 3.50 32.17 0.34 2.68 0.33 4.12 1.99 27.75 0.12
ZK4003-19 10.85 15.25  0.09 0.37 3.56 31.83 0.19 1.86 0.13 2.34 0.84 31.02 0.06
ZK4003-25 22.30  6.96 0.09 0.64 3.33 33.06 0.19 2.52 0.20 3.05 1.20 25.53 0.08
XM-ore-02 26.90 8.16 0.20 1.43 2.5 22.30 0.17 4.57 0.33  6.38  4.11 21.80 0.26
XM-ore-03 13.00 10.70 0.28  0.51  3.99 32.41 0.19 1.70  0.11  2.53  0.95 31.30 0.07
XM-ore-07 8.61 7.02 0.30 0.63 4.04 39.31 0.21 1.97 0.19 2.49 0.87 32.10 0.06
TEME 15.40  10.00 0.13  0.59  3.53 32.62 0.21 2.25  0.20  3.09 1.34  28.73  0.09
bl e 17.0  8.65  0.31 1.03  2.77  29.0 2.36  3.65 0.20 2.32 1.45 - 0.08
WP AR R 13.8  3.33  0.3¢ 0.57 3.45 37.7 0.24 1.72  0.10 1.67 — - 0.04
BORVEBRERN 272 5.32 0.62  2.50 2.91 22.1 0.67 9.27  0.32 4.14 1.85 - 0.17
BAMALER 143 6.50 0 0.32 1.22 3.56  31.1 0.36  4.36  0.24  3.31 - 29.4  0.10
SUNPABRIEYEENT 149 8.57  0.42  0.69 4.25 31.0 0.30 2.76 0.14 2.14  0.55  31.7  0.06
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Fig. 4 Correlogram of selective major elements of the Xiangtan manganese ore deposit, Hunan Province
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Table 2 Trace elements concentrations of ore samples from the Xiangtan manganese ore deposit, Hunan Province

FE il R \% Ct Co Ni Cu Zn S Zr Nb Mo Ba Pb Th U V/AV+ND V/Cr Th/'U
ZK3603-02  11.50 20.90 12.40 11.40 11.50 216.0 225 49.9 1.42 — 208 43.00 2.58 0.78  0.50 0.55 3.3l
ZK4003-05 3.37 3.52 7.36 8.09 7.74 44.3 310 40.3 0.56 0.19 227 3.59 1.36 0.43  0.29 0.96 3.16
ZK4003-16  2.95 21.80 3.80 19.90 4.88 125.0 360 31.7 0.55 0.12 326 0.63 0.77 0.38  0.13 0.14  2.03
ZK4003-17 11.20 17.20 25.50 29.80 20.50 1667.0 385 79.2 5.29 0.36 246 0.77 5.59 1.89  0.27 0.65 2.96
ZK4003-19 4.47 7.26 9.54 12.10 7.06 12.4 450 19.0 1.02 0.25 296 1.07 2.41 0.95  0.27 0.62 2.54
ZK4003-25 8.05 7.45 6.41 8.59 9.43 50.5 182 22.6 0.77 0.20 228 1.57 1.83 0.58  0.48 1.08  3.16
XM-ore-02  26.80 20.30 32.80 33.20 22.10 81.7 173 83.3 3.36 0.22 258 12.30 5.46 1.09  0.45 1.32 5.01
XM-ore-03 3.53 5.46 9.86 14.40 9.69 69.5 263 21.7 0.62 — 180 2.64 1.63 0.59  0.20 0.65 2.76
XM-ore-07 5.21 6.38 13.90 11.30 9.19 20.7 233 35.8 0.79 - 275 3.06 2.07 0.49  0.32 0.82  4.22
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Fig. 5 PAAS-normalized trace elements distribution
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H(YREE+ Y) N 112.68 X 10 ©~351.24 X 10°°,
S 170.51 X 10 % AT PAAS BRUELL 9
AT A REE BC 7y 85X B R 3 A8 1 A
6a): O Mt ILHE(OREE+ Y) & &, = T ECH %
1T PAAS, W S i 1 Bl ve 2016 350 1) 25 M B IR 46
CEDR, 2011 (B 70 LA A g AR 76 AR kalahari %
IR % ( Chetty and Gutzmers 2011)CEl 7b); @
T ICF SRR A I A R R AR 4G o (1 7 AR AL,
Ce MIERTWE; @ M LIoR BRI NP+
JCER A VMG R B E AR, 5 IARIREK
FAEW B2 7d) . BRI 3 M
AERES R PR A (18] 6b) (5K KK AE, 2013b). 5t
INTEIEERA (B 60 CRFEIREE, 2013 A1k i
(B 6d) (i & KAE, 201320 B RARMLCTK & KA,
2013a, 2013bs KAEHEE, 2013).
3.4 WREIIRHFE

T B R R A R 2 e ) 5 3% R AT AL e ke [
P MR S5 R R4 .88 Cpmus TN — 7 .43%0 ~
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Table 3 REE concentrations of ore samples from the Xiangtan manganese ore deposit, Hunan Province
FE i ZK3603-02  ZK4003-05 ZK4003-16 ZK4003-17  ZK4003-19  ZK4003-25 XM-ore-02  XM-ore-03 ~ XM-ore-07
La 24.0 14.2 14.4 49.5 22.0 21.2 27.2 16.7 16.5
Ce 62.1 43.5 44.2 154.0 69.0 57.8 65.6 54.9 47.1
Pr 5.68 3.80 4.24 13.80 6.83 5.36 6.70 5.20 4.18
Nd 24.0 15.9 17.6 50.9 28.2 22.1 29.0 22.8 18.3
Sm 4.62 3.76 4.01 10 6.34 4.81 5.14 4.97 3.81
Eu 0.97 0.84 1.11 1.90 1.49 0.96 1.04 1.25 0.84
Gd 4.94 3.79 4.23 8.90 6.88 4.41 5.06 6.01 4.22
Tb 0.73 0.60 0.66 1.41 1.12 0.65 0.80 0.93 0.64
Dy 4.14 3.76 4.00 8.53 7.04 3.61 4.55 5.31 3.69
Y 20.9 17.7 18.9 40.4 37.8 17.1 25.6 30.0 18.5
Ho 0.83 0.68 0.75 1.68 1.31 0.65 0.94 1.07 0.75
Er 2.36 1.97 2.03 4.62 3.69 1.95 2.83 3.19 2.30
Tm 0.32 0.30 0.31 0.69 0.52 0.30 0.41 0.42 0.31
Yb 1.92 1.65 1.69 4.30 2.80 1.59 2.49 2.37 1.81
Lu 0.29 0.23 0.25 0.61 0.40 0.24 0.37 0.30 0.25
Ce/Ce” 1.61 1.66 1.50 1.43 1.45 1.55 1.47 1.61 1.71
Eu/Eu” 0.71 0.68 0.86 0.96 0.92 0.71 0.73 0.86 0.66
Pr,/Yb, 1.11 0.87 0.94 1.21 0.92 1.27 1.01 0.82 0.87
Pr,/Sm, 0.92 0.75 0.79 1.03 0.80 0.83 0.97 0.78 0.82
Nd,/Yb, 1.38 1.06 1.15 1.30 1.11 1.53 1.28 1.06 1.11
Sm,/Yb, 1.21 1.15 1.19 1.17 1.14 152 1.04 1.06 1.06

—5.79%0, T 3IME N — 6.62%0» 8 Cipm E A —36.1%0
~ —34.4%0, IR — 35 1%0 - 5 3LE BT K M 4
AL PR L A i [ A7 ZAEAH L (Fan and Yang,
1999; Tang and Liu, 19995 J&¥, 2008; 28 1E 45,
2014, AHXE 5 UL 1 0 WL A 22 1R 5 [F) A7 38 4 1l
AR I AR A 22, AR T A AL i 2 ) B Ak (1)
E R VA

4 He
4.1 HEETERMELTREZYE

Mn* " /Mn? " AR BT LG Fe T /RS i,
B Fe B AHXT T Mn &8 1 4 K A4 S8 A 38 J5 45 1 1)
AR A SN BN R R K AR SR T 1) AR AR L R )
Fe/Mn {8, Kt Fe/Mn {E M &K BT FesMn 1E
DUBLE RS o (1 23 B R B RN TR B0 B3 48 A0 8 JFUIR &
TEAHXATIE SR BT, Feo Mn BAW ¥ B IR A LR, 24
IKAARFA 55 A8 453 3 G A8 A 58 B N, Fe A1 Min i T [F)
INFTUE s M AE K A B 218 A A IS FE Y FeuMn 56
JAUTvE, 1] BL 4 B JT K (Krauskopf, 1957, 1979).
WEAIA Fe/Mn fHBN, “FBMEHN 0.09, 55 H I
ity 5 AN SRARIE I AR IR Ol 3 2 5L UKV TE
WL VHE D) Fe/Mn {EAHIT (G 1), 3 W] A 5y e 4
(R R e AR 0 T b a2 o B A P 58 1 464 Fes
Mn 70 & AF & MR A E 5 20085 5K & KAF, 2013a,

2013bs ARAFHEE, 2013), Fe 7E Mn U Z HT 48 5¢
RUE, Fi7 78 K EEELH PR B BN (3R 58 CL 2 00 4
1t

AMBUE T E U V. Mo 2 FLECRTE 1 V7 4 i
FEAAIE RIS FE 47 (Lyons et al.» 20035 Werne
et al.» 2003; Sageman et al., 2003; Algeo, 2004;
Algeo and Maynard, 2004; Tribovillard et al.
2004). JEH, fE AN - REAAL KA B ULV,
Mo AexE 4k, H2, 4 b ALY sl A L ) A7
TEI Mo IHBIRAL 2247 4 AT Bt ANTR] o SR i 40
s S B YAFAE T, Mo 23 4 Bk Al 1) A A P sl
AR Z B, A8 Mo & 2E & % (Erickson and Helz
2000; Zheng et al.» 20000, Rt fE i, fEA PR
W25, B S Y DTEE v REHE BE0E I, TTUEY)
HHR Mo AT 8 A = B IR0 3 N SRR A L BsK o
(Reitz et al .» 20070 PG, A VLU FELE 1
Mo JUF &t S BRI G 2 AE — R A - AL R P
BN IE U (Morford and Emerson. » 1999) . W7 4
W) VLU & S AHR T PAAS UK, H Mo JCE BT
A RO R R B AR A A A TR IR B
.

DUBREREG (R 4 A 38 i 45 A1t T LB IS Th/ U
V/(V+NDV/Cr JGEX AR B U 758 5 4
PERE I LL(UO,D S UsOy UsOg TR & 4 EDT
B (Tribovillard ez al.» 2006)- MAEAMAAT R, U
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Fig. 6 PAAS-normalized REE distribution patterns for the ore samples of some typical Datangpo-type manganese ore

deposits along the Yangtze platform

a— WA b—BS RVR B KA,

2013b); Bt MMAABRIE YRR CRAE IS,

2013); b E AR (KRR, 20132)

a—Xiangtan manganese ore deposit, Hunan Province; b—Xixibao manganese ore deposit; east Guizhou Province Cafter Zhang Feifei et al. >

2013b): ¢c—Daotuo manganese ore deposit; Songtao Country, Guizhou Province (after Zhu Xiangkun ez al., 2013); d—Gucheng manganese ore

deposit, Hubei Province Cafter Zhang Feifei ez al., 2013a)

T BELLE R B i U CVD AR IE AR 1 LU0,
(CO; 1 TBARIAE, ARAEEER. U LTI T
BAEREILTAZKET Fe &5 Mn B ALIE L
FEI# M (McManus ez al . » 2005), 11 22 A S
TEIT VR FE RN YT UE 18 6 45 1 ( Crusius and Thomsons
2000 1 Th LKA BT b ANE I 1L 32 2 i il
VSR T N 5 R B R P B AN AN 2 AR AL iR S A T
SN, — BT E 0 < Th/U <2 $5 78 A R K AR 34
Bi, Th/U>3.8 fiix — Bl b K 4634 855 (Kimura
and Watanabe, 20010« WIEELH £ Th/U 4 2.03
~5.01, P {H 3.24, AT K b 52~ B (3.8)
(Wignall and Twitchett, 1996; Kimura and Watan-
abe, 2001, Fa7R B - EEAL TR B (14 8) .

R, HVO; B H, VO 2 V IE
BArAE I S, 9 HAR A 5 # Feu Mn A E AL
(Wehrli and Stumn, 1989 & ¢ i 41 W ff ( Breit and
Wanty, 1991). 75538 A EEh, JEH 2477 K i
JEFE I, V EZE L VOOH)? ™ FIAGE T /K A
¥ vO (OH)D, & X A7 7E ( Tribovillard ez al.
2006). {ERALIIZET, H,SZ 5KV (VO —
AR SV CHILD » B R K 43 A1 LA 3R, 5
B UANET K V,052 VIOHD; TR UTiE. 754
I ZAE R, Cr B ZEDART S 2 3h (CrOF DI B
KAFTE. AL T, CrCOVDBE JF B CrC DM
JER Cr(OHD? " \Cr(OHD5 F1(Cr, Fe) (OH); 57K A
BT, BT Fes Mnff 204 Bl 53 i 1 5 224 I v gk
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Fig. 7 PAAS-normalized REE distribution patterns
a— PRl al BE v AL RS IR R AR CEDR, 201105 b—rg 3B TG AR kalahari 58K 8 25 (Chetty and Gutzmer, 2011);

e RV R R 4G e R,

200205 d—AFEEA [FVR B 7K CAlbio and Nozaki> 1998)

a—cap carbonate of Ediacaran Doushantuo Formation, South China Cafter Yan Bin, 2011); b—manganese carbonate of Paleoproterozoic

Kalahari manganese oreficld, South Africa Cafter Chetty and Gutzmer, 2011); ¢—Co-rich crusts in the Pacific seafloor Cafter Cai Yihua, 2002);

d—Pacific seawater at different water depths Cafter Albio and Nozaki, 1998)

® 4 WERT AR mAVERERE R NERER
BRI LER %0

Table 4 Organic and inorganic carbon isotope compositions of

ore samples from the Xiangtan manganese ore deposit, Hunan

Province
P 3 Cripum 3" Coman
ZK4003-05 -35.4 -6.96
ZK4003-17 —34.6 -5.79
7ZK4003-19 —-34.4 -6.15
7ZK4003-25 -34.9 -06.75
XM-ore-02 —-35.3 —6.60
XM-ore-07 —-36.1 —7.43

AT (Morford and Emersons 1999). 57K M,
V/Cr>4.25 AR RAEAMBAE IR, 2.0< V/Cr<
4.25 AR E AL, V/Cr<2.00 103K & A5
(Jones and Manning, 1994; 7K & K%, 2013a; R+F
AR, 2013). WHEE A A1) V/Cr AR 0.14 ~

1.32, V31 0.75, Fan AL UTRIA B (1 8).

Ni 7RIS JR AL N, 5 B I H,S B NiS i
AN S Hf YT EE (Tribovillard ez al.» 2006) .
SR JREME T, M Z A AR H,S I, A5 HL4
BV I Ni 2 BB RO E N B 78 LB K 5l 7K
HOMIG K S, 2008). 1A PESAT T, Ni 1) 32
AEAEE R N2 ONICH B R £ (NiCO; ) A 5 16 i
FRIE G VRS AR IR R H B A
BRI HoS WRIE IR 2K . BFRR I, B & it
) Mo-U V. Zn @ JEICHE A 0.84 < V/(V + ND <
0.89 i/~ 1E 1 B2 43 2 R K AR i AT 38 HL S AT AE s
PSRN SEITEM 0.54<V/(V+NiD<0.82
FR7RAKAE 43 JAFE BE Y 22 B E A B IR B &R
JLHEFN0.46< V/(V+NiD<0.60 iR T 5940 )2 3%
A I BE (Hatch and Leventhal, 1992; Calvert and
Pedersen, 1993; Algeo and Maynard, 2004). WHTE &0
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Fig. 8 Schematic diagram of redox sensitive trace elements

couples, illustrating the redox condition
p 2

A V/(V+NDA0.13~0.50, FIIMH 0.32, 7R
599 2 TAE B (] 8) 6

ZE LTR, WHELER AT 1Y) Fe/ Mn {8 446 I8 IR
JEIUE B ERHE  Th/ U V/(V + NDFI V/Cr {5546
P /™ WL BT DU I 1R K R Ak T A A S R A
4.2 HBET RIRT HLE

IKBAE R T Eh-pH RZS 24 6 At h Mn % i
FIYsE i) S 3 (Krauskopf, 1979). {EALPERR
Berp, MR M Mn* " EE DA s A
M UL . 783 SV R 5 v, vl 1) M2t
CO3" . #:45 & T8 Bl ik 1R £ 11 UL 3¢ ( Krauskopfs
1957, 1979)« Jr LA, 7K AR UTARBR B 1 A A0 38 IR 4
BEREPEH T Mn BIUT5E B . I X A
A B SRR ) O SR, A IR R IR AT L
ERDUE AN . B, B RE S 0 32 5 e
TEFR 7R ERE T B 7K A4 Ak T4 A - A IR S
AR WA TR AR AN SR M 1 CO3™
P d B T R R

Fis 0 2 RF HE R 7] 437 22 21 B AR 4% FH R 1l 24

A T ML #l ( Tang and Lius 1999; Fan and
Yang, 1999; 5K & K4E, 2013a; % IEEESE, 2014).
WL BB A ) s 76 38 A v, AR R VR AR T
FRBR TR £ 7 FH DU e v, AFURH X A I % il 45 1%
Pl . BARHE R AR S5 (7)) 72 B T 58 A S AL I B
PRI, 32 B o3 2 Bl 28 AL (5-MinO, ) FH 5
QSR , B B TR AR, B A )
AEAC B AT IR o i W B AR T S S SO AC R i 4
e M oo R B B AR L TR (B 700,
WA Kalahari 8507 & 75 R IE B 454 T B Mn?*
5 COF" BRGS0 MM, A5 000 1 72 rh 4k 7k
T YR KA B sk o0 R AR o0 BRI, H A e
/D (Sawaki ez al. > 2010a, 2010b; Chetty and
Gutzmer, 2011, I8 T W ALH . TR S0 A 1
TICHE B Kalahari G0 252 LA K
CEl 7dD A7 A W] 2 10 22 1), AH 5 A QA I 4 &5 4% (59D
AT AL Z Ak, S AREFAE b S — o P 5 1 v A
T EMN R ER LR E S Ce AA T4 R
HIESEH o EEAARAE T, CPt B AL Cet T 1k
UUUE B K AR R JURE 49 J5 W8 A, AR Al 7 A% 5 B W
BH) Ce 51 KR Ce? ™ 0 H) E AL P Bl A
ALY BIAE T T s A e Cet 5 [ I A G oim 20
B o DRI, i P AR A A s R A ) AT 4 W R
Ce MIE 5% (Feng, 20105 Prakash et al., 2012, X
I TAEIE S T ) AT Ce A7 57 06 1 B 1k
1R £h %47 (Chetty and Gutzmer, 2011).

LR TR 28 20 BT T8I AN () B AL ) B TR 2R 0
WABAEAEAE W W28 5 o AEARXT IR S 45, B Mn??
5 COF HEAGARMMZEMY, KR =E S
WK TG U J2E 1) () A7 25 40 AR 3T s ]l Bl 1R S0 )
RG22 W A T AL T SR, Fomk [ £
FA S 32 BN TR AT AL 126 ) 35 [R5 0 o A
AR A WL AL VM — 6.62%0, W] 2 & 4R
T (R0 28 ) 57 35, AL v 1 224 I A WLk 2 ke () 47 354
5B NI YEN™ DRI A B b R B[R] A7 28 A1 22 1E P
45520140 FLB — S50, Ui W ML DR AT ) 78 RHL A
L Be M S XCAH [R] o B4 T BT 5 OK
Mn? " 2K T A LA 5t B At 340 TR 1) Al 4 A A A AR
W, F s (1 CO, B T /NS 23 W] e Sk E K o v i
TEHL CO, MUY P ALK I R B S 55 1
TEHG R CO, T2 PIA KU : Bl R AL )
B L SR TR #h A L 77 B CO,, X
U6 CO, k7K T AL BT IR R A7 3% 4B, & AR AR 1K)
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LU (9 S A ) s S SR A O SR U0E s O BERAE B
AHUTIVIRRY P o EBCE IR, FEREE A LY
FR AR BTG K& Mn? ™ M1 CO3™» Mn? " 5 CO3
LiEIBR T . R R, TR )R
5 LA SR PR RS SRR ) AT HL A 2

5 e

CU WA R 2R A TR e i B R
RIE W o S B GUA T, SRR N 5
B, AT B R 4 R A s B J2IRA A R 2R
Wi

(2) WIRELA BRI Fe/Mn {8, 4804I J5 UK
TCE M E ERHE, Th/U~V/V + N V/Cr % HhEK
25 Fig o 1S 2 B VAR SR A AT TR TR BRI S B AR A -
YA, AN CRF Mn? " L COF BB ULVE B 35
0o WL H A SR oo E S s A b
TG F AT FEA 0 R IR A T 43 A 2 R
B Ce IESH, RWIHIFL AL 2 LUAL 19 A P s AL
AT 3 LTE 1 R

(3D WHEF XG4 88 Corpup TH R — 36 1%0
~ = 34.4%0, FEIME R — 35.1%0> 8" Cuy 1N
—7.43%0~ —5.79%0, F-EIEA — 6.62%0, HbH WL
TEAUR A 22 () B¢ [ 47 2% B AR i, 45 SO W A 124 B
B HUBR A 22 () B [ 47, 25 LR AL, U8 BH B AR T 7 14
CO%™ KB THHLY IR .

(4 JHH VLB AT 1 T B0, 455 0 RN A0 P AN i
P ARG IR K AR BR85S v, Min BUSR 1) 4640
WEE AL X UT0E, H AL & & A PR DT
Byrb s s i, S A s A S
HHFHEAE, FEBEE AP T B, R
HOR & M2t #Il CO3 ™, AEAHDNIE BRI i IR 858 v
Mn?" 5 COF~ HES G T 268N X 5% It
Al s X RIS AR I M BRAL 22 A AE AR, AT HL
il —3

Bt A 9 Sh LA AR R E MR A F ()
ITRAHE GRS, b E MG A F R AR
PR GRS R R T 2L 5 Akt A
BA IR P AR T A B, FAEASE L T A

R E I, 2 —F R 7 At
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