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Mineralogical characteristics of skarns in the Huanggang Sn-Fe deposit
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Abstract: The Huanggang Sn-Fe deposit is a large-size skarn deposit hosted by Lower Permian marble of Huang-
gangliang Formation. Its skarn mineral assemblage mainly consists of diopside, andradite-grossular and vesu-
vianite, and its retrograde minerals include actinolite-tremolite, epidote, chlorite, sericite, grossular etc. Elec-
tron microprobe analyses show that the end member of garnet in the early stage is dominated by andradite, while

that in the major ore-forming stage is dominated by grossular, and that the end member of pyroxene has changed
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greatly, composed mainly of diopside and hedenbergite. Components of garnet and pyroxene are Adrg o 96.44
Grsy.00~67.33(Prp+ Sps)g.67-5.69 and Diyy g—94.12Hdy 08-81.28]01.79~20.02, respectively, their wide compositional
variation range suggests that skarns were not formed under the totally enclosed equilibrium condition. The am-
phiboles mostly belong to magnesium-ferric-calcium amphibole, with only some individuals being ferric-horn-
blende. The relatively remarkable change of composition is probably attributed to the change of redox conditions
resulting in different degrees of Al Si<—>(Na, K) displacement, which belongs to the transforming tendency
under solidus. Tetrahedral Si, Al, octahedral Al, Ti and cations in A site of amphibole change greatly, which
may be caused by the composition difference of the magma in the contact metasomatic process or the change of
physicochemical condition during crystallization. Electron microprobe analysis shows that the early skarns in
Huanggang belong to the typical oxidation type, while the late skarns transfer to the reduction type. From the
viewpoint of mineral assemblages, the skarn assemblage in this area is similar to the calcareous skarn formation.
Composition characteristics of skarns in the Huanggang Sn-Fe deposit are similar to those of Cu-Fe deposits of
calcareous-magnesian skarn formation, while the altered mineral assemblage is close to W-Sn deposits of the cal-
careous skarn formation, indicating a new skarn formation. Massive intrusion of granitic magma brought a lot of
metallogenic materials and heat energy needed for mineralization. In addition, the well developed faults in the
Huanggang ore district also provide a channel for fluid migration. A lot of laminar skarn ores are developed in
this area, and as this uniform banded structure cannot be observed in peripheral marbles, these laminar rocks
seemed to be a self-organization phenomenon in the process of metasomatism and were not formed by sedimenta-
ry-exhalation. Mn/Fe ratios of pyroxenes in the Huanggang ore district range from 0. 15 to 0. 44, suggesting
that the possibility of finding polymetallic mineralization in this area. The johannsenite in pyroxene changes re-
markably in composition, and its content ranges from 1.79% to 20.02% . There is no Mn in the marble of
Huanggangliang Formation of the ore-bearing strata in the Huanggang Sn-Fe ore district, and the possibility of
the derivation of Mn from the strata is very small. In contrast, the pyroxenes are Mn-enriched in the stratiform
ore body away from the contact zones or ore bodies containing no Mn. MnO content (0.02% ~0.05% ) in
Huanggang granites is significantly lower than the average content of MnO (0.07% ) in A-type granite, and
there exist no Mn-enriched accessory minerals such as ilmenite, indicating that there might have been the partic-
ipation of some Mn composition of granitic magma in the skarn due to contact metasomatism. Therefore, the
Mn-enriched pyroxenes probably resulted from the evolution of Mesozoic magmatic fluid, and Mn-enriched py-
roxene skarns were formed by infiltration metasomatism of magmatic fluid along fracture zones between layers.
These phenomena are similar to things of the skarn Pb-Zn deposits in central Fujian Province. Mn-rich pyroxene
might serve as the indications for Sn, Cu, Zn and many other metallic ores in this area, and the outer contact
zone of skarn and its periphral marble seem to be favorable positions for polymetallic mineralization.

Key Words: skarn; mineralogy; petrogenesis and mineralization; Huanggang Sn-Fe deposit; Inner Mongolia
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Fig. 2 Simplified geological map of the Huanggang Sn-Fe deposit (modified after Wang Lijuan ez al. > 20010
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1—Upper Jurassic tuffaceous breccia; 2—Middle Jurassic sandy conglomerate: 3—sandy slate of Lower Permian Linxi Formation: 4—tuffaceous
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Table 1 Electron microprobe analyses wy %

Grsy . 00~67.38

Hd4.08~81 .28-]01 .79~20.02

4b Di

0.58% ~5.82%

1996

wg %

form the Huanggang Sn-Fe deposit

Hd - Di

11.8% —94.12% Hd
4.08% ~81.28% Jo
~20.02%
Ti Ni

Prp + Sps ¢.67-5.60

1.79%
Cr
MnO

Adryg 699644

Dijyg—04.12

ion proportions and end members of the representative garnet

SiO, AL Os FeO" MgO CaO Na,O K,O MnO TiO, P,0Os Cry,04 NiO

. 34.80 0.17 27.57 0.06 32.97 0.05 0.00 0.53 0.00 0.00 0.02 0.01 96.17
HGS-1 35.42  2.45 24.53 0.04 33.58 0.01 0.00 0.50 0.00 0.00 0.00 0.00 96.52
35.54 1.79 25.30 0.08 33.95 0.00 0.00 Tf)—l_ 0.01 0.00 0.00 0.00 97.00
. 35.37 6.47 18.70 0.02 34.43 0.00 0.00 0.51 0.14 0.01 0.02 0.00 95.68
HG8-4 -1 36.27 5.93 20.63 0.06 34.53 0.00 0.00 0.39 0.03 0.03 0.00 0.00 97.87
2 36.35 5.02 21.79 0.10  34.47 0.01 0.00 0.36 0.01 0.03 0.00 0.00 98.13
36.33 0.00 27.47 0.14 33.22 0.00 0.00 0.40 0.01 0.02 0.01 0.00 97.61
. -1 36.62 3.07 23.806 0.04 34.06 0.00 0.00 0.22 0.01 0.02 0.03 0.02 97.94
HG6-1 2 36.87 3.45 22.76 0.04 33.81 0.00 0.00 0.34 0.00 0.00 0.00 0.00 97.25
37.44  8.62 16.91  0.03 34.90 0.00 0.00 0.33 0.00 0.04 0.01 0.00  98.29
35.02 0.51 27.20 0.13 33.38 0.00 0.00 0.39 0.00 0.01 0.02 0.00 96. 66
HG22-1 34.90 0.34 27.26 0.16 33.43 0.05 0.00 0.32 0.01 0.00 0.02 0.00 96.49
35,13 0.32  27.14 0.17 33.41 0.07 0.00 0.33 0.00 0.03 0.05 0.00  96.66
HGS-2 35.07 12.45 10.21 1.11 34.64 0.08 0.00 0.69 0.00 0.06 0.00 0.00 94.31
HGS8-3 35.29 14.24 8.93 0.65 35.01 0.01 0.00 0.67 0.00 0.02 0.00 0.00 94.80
36.47 7.10 18.21 0.16 34.04 0.00 0.00 0.58 0.53 0.03 0.00 0.02 97.13
HG6-2 36.80  7.41 17.51  0.13  34.46  0.00 0.00 0.60 0.66 0.03 0.00 0.03  97.63
37.02 7.63 17.64 0.15 34.55 0.02 0.00 0.63 0.59 0.03 0.00 0.02 98.27
38.07 14.48 10.21 0.04 35.87 0.00 0.00 0.43 0.00 0.00 0.03 0.02 99.15
. -1 38.01 14.44 10.01 0.02 35.92 0.00 0.00 0.46 0.01 0.00 0.01 0.00 98.87
HG16-2 2 37.41 12.92  11.19 0.00 35.54 0.00 0.00 0.44 0.00 0.04 0.00 0.00 97.33
-3 38.03 14.75  10.29 0.00 35.54 0.00 0.00 0.54 0.01 0.00 0.01 0.00 99.15
36.36 7.66 17.56 0.05 34.75 0.02 0.00 0.64 0.29 0.01 0.03 0.02 97.39
37.27 7.35 17.12 0.01 34.58 0.05 0.00 0.68 0.23 0.02 0.01 0.02 97.35
-1 36.66 8.79 16.62 0.00 34.85 0.01 0.01 0.70 0.03 0.01 0.01 0.00 97.68
HG16-3 -2 38.51 13.92  11.30 0.02 35.38 0.04 0.00 0.59 0.01 0.03 0.00 0.00 99.78
-1 38,53 13.10 11.84 0.01 35.62 0.00 0.00 0.57 0.02 0.01 0.01 0.00 99.70
2 36.86 12.99 11.29  0.00 35.52  0.02 0.00 0.50 0.01 0.00 0.01 0.01  97.21
37.89 13.13 11.9%4 0.00 35.47 0.00 0.00 0.38 0.00 0.02 0.00 0.01 98.84
38.44 12.25 12.68 0.01 34.90 0.01 0.00 1.00 0.20 0.00 0.04 0.00 99.53
HG16-1 38.42  13.00 11.79 0.01 35.04 0.04 0.00 0.92 0.00 0.02 0.00 0.00 99.24
36.64  6.64 19.49  0.00 34.65 0.00 0.00 0.32 0.07 0.04 0.00 0.03 97.87
HG 35.24 3.83 22.73 0.15 33.86 0.00 0.00 0.45 0.04 0.02 0.00 0.01 96.32
35.94 2.29 24.67 0.06 33.64 0.00 0.00 0.45 0.03 0.01 0.01 0.00 97.10

(1) Adr— Alm— Dr— Grs— Hd— Jo—

Prp—

Sps—



104 30

1
Continued Table 1
Si Ti Al Cr Fe’' Fe?' Mn Mg Ca Adr Prp Sps Grs
HGSA 2.975 0.000 0.017 0.001 1.971  0.000 0.038 0.008 3.020 96.44 0.25 1.25 2.00
2.985 0.000 0.243 0.000 1.729 0.000 0.036 0.005 3.032 84.39 0.16 1.16 14.28
2.987 0.001 0.177 0.000 1.778 0.000 0.024 0.010 3.057 86.28 0.32 0.78 12.61
HGS4 2.963  0.009 0.639 0.001 1.310  0.000 0.036  0.003 3.091 62.80 0.08 1.16 35.90
-1 2.974  0.002 0.573 0.000 1.415 0.000 0.027 0.007 3.033 69.17 0.24 0.88 29.71
2 2.981 0.001 0.485 0.000 1.495 0.000 0.025 0.012 3.029 73.11 0.40 0.82 25.67
3.043 0.001 0.000 0.001 1.924  0.000 0.028 0.017 2.981 95.35 0.58 0.94 3.10
HG61 -1 3.023  0.001  0.299 0.002 1.647 0.000 0.015 0.005 3.012 81.47 0.16 0.51 17.76
2 3.052  0.000 0.337 0.000 1.576  0.000 0.024 0.005 2.999 78.07 0.16 0.79 20.98
3.014 0.000 0.818 0.001 1.138 0.000 0.023 0.004 3.010 56.24 0.12 0.74 42.87
2.973  0.000 0.051 0.001 1.931  0.000 0.028 0.016 3.036 94.03 0.53 0.91 4.46
HG22-1 2.971  0.001 0.034 0.001 1.941  0.000 0.023 0.020 3.049 94.13 0.66 0.75 4.40
2.984 0.000 0.032 0.003 1.928 0.000 0.024 0.022 3.041 93.71 0.70 0.77 4.66
HGS8-2 2.916 0.000 1.220 0.000 0.710 0.000 0.049 0.138 3.086 32.55 4.2 1.49 61.76
HGS8-3 2.900 0.000 1.379 0.000 0.614 0.000 0.047 0.080 3.083 28.69 2.48 1.45 67.38
2.991 0.033 0.686 0.000 1.249 0.000 0.040 0.020 2.991 61.40 0.64 1.32 36.63
HG6-2 2.998 0.040 0.712  0.000 1.193 0.000 0.041 0.016  3.008 58.38 0.52 1.35 39.75
2.995 0.036  0.728 0.000 1.194 0.000 0.043 0.018 2.995 58.58 0.59 1.41 39.42
2.977  0.000 1.335 0.002 0.668 0.000 0.028 0.005 3.006 32.96 0.15 0.94 65.86
HG16-2 -1 2.980 0.001 1.334  0.001 0.656 0.000 0.031 0.002 3.018 32.28 0.08 1.00 66.62
-22.990  0.000 217 0.000 0.748 0.000  0.030 0.000 3.043 36.51 0.00 0.97 62.52
3 2.973  0.001 1.359  0.001 0.658 0.014 0.036 0.000 2.977 32.63 0.00 1.18 65.69
2.976  0.018 0.739 0.002 1.202 0.000 0.044 0.006 3.047 58.20 0.20 1.43 40.08
3.042  0.014 0.707  0.001 1.169 0.000 0.047 0.001 3.024 57.05 0.04 1.53 41.34
-1 2.979  0.002 0.842 0.001 1.129  0.000 0.048 0.000 3.034 54.96 0.00 1.56 43.44
HG16-3 2 2.997  0.001 1.277 0.000 0.725 0.011 0.039 0.002 2.950 36.21 0.08 1.30 62.06
-1 3,007 0.001 1.205 0.001 0.773 0.000 0.038 0.001 2.978 38.42 0.04 1.25 60.27
2 2.962  0.001 1.230  0.001 0.759 0.000 0.034 0.000 3.058 36.80 0.00 1.10 62.006
2.985 0.000 1.219 0.000 0.787 0.000 0.025 0.000 2.995 39.08 0.00 0.84 60.08
3.014 0.012 1.132 0.002 0.831 0.000 0.066 0.001 2.932 41.58 0.04 2.21 56.04
HG16-1 3.014 0.000 1.202 0.000 0.774 0.000 0.061 0.001 2.946 38.58 0.04 2.03 59.35
2.992  0.004 0.639 0.000 1.331 0.000 0.022 0.000 3.031 65.38 0.00 0.72 33.90
HG22 2.963 0.003 0.380 0.000 1.598 0.000 0.032 0.019 3.051 77.31 0.61 1.03 21.05
3.007 0.002 0.226 0.001 1.726 0.000 0.032 0.007 3.015 84.76 0.24 1.04 13.92
FeO" 0.0 7%
Ti A 3 6
3 Leake 1997
6a 6b ALO; 2005 1989 2
0.35% ~11.19% FeO+Fe,O;  23.46% ~32.88%
CaO  10.96% ~33.28% Na,O 0.02% ~1.84% o
A Si<— Na K
Ngounouno et al .
2000 Si Al Al 2003

(1] . 1989.
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Table 2 Electron microprobe analyses wy %

2

Wwp %

from the Huanggang Sn-Fe deposit

ion proportions and end members of the representative pyroxenes

SiO, AlLO; FeO" MgO CaO Na,O K,O MnO TiO, P,05 Cry,04 NiO

HG3-3 48.76 0.35 23.46 1.91 23.00 0.10 0.00 1.97 0.01 0.03 0.01 0.02 99.64

HG3-4 48.65 0.64 23.57 2.39 22.92 0.17 0.00 1.91 0.00 0.01 0.00 0.02 100.27
HG16-1 50.18 0.01 20.82 2.26 23.52 0.07 0.00 3.14 0.00 0.00 0.00 0.00 100.01
HG16-3 50.29 0.01 19.19 2.44 23.46 0.00 0.00 5.82 0.01 0.00 0.00 0.02 101.25
HG22-1 53.94 0.05 2.28 16.79  25.94 0.07 0.00 0.58 0.00 0.03 0.03 0.00 99.72
HG22-2 53.78 0.07 2.37 16.46 26.06 0.00 0.00 0.60 0.00 0.00 0.00 0.00 99.33
HG22-3 53.95 0.32 1.14 17.27 26.01 0.00 0.00 0.58 0.00 0.00 0.00 0.00 99.28

6 4
Si Al Al Cr Fe Fe Mn Mg Ca Na Di Hd Jo
HG3-3 1.989  0.010 0.006 0.000 0.016 0.783 0.068 0.116 1.005  0.007 11.80  81.28 6.92
HG3-4 1.971 0.028 0.002 0.000 0.058 0.736 0.065 0.144 0.995 0.013 14.40 79.4 6.20
HG16-1 2.020 0.000 0.001 0.000 0.000 0.704 0.107 0.136 1.014 0.006 14.36 74.34 11.30
HG16-3 2.007  0.000 0.001 0.000 0.000 0.642 0.197 0.145 1.003  0.000 14.74  65.24  20.02
HG22-1 1.982 0.000 0.000 0.001 0.057 0.013 0.018 0.920 1.021 0.005 91.27 6.94 1.79
HG22-2 1.984 0.000 0.000 0.000 0.043 0.030 0.019 0.905 1.030 0.000 90.77 7.32 1.91
HG22-3 1.980 0.000 0.000 0.000 0.041 0.000 0.018 0.945 1.023 0.000 94.12 4.08 1.80
FeO" 0.0 7%
3 wg %
Table 3 Electron microprobe analyses wg %  ion proportions and end members of the representative hornblende

from the Huanggang Sn-Fe deposit

S0,  ALO;  FeO'  MgO Ca0 NaO K0 MnO  TiO, P,0s  Cn0;  NiO
HGS-5 35.39 1.10  26.42  0.08 33.28 0.02  0.00 0.48  0.01 0.00  0.02  0.00  96.81
HG5-1 40.14  8.88 1 32.54 1.16  11.02 1.84 1.61 0.71 0.31 0.03 0.02  0.00 98.26
HG5-2 38.76 0 9.76. 32.34  1.000  11.00 1.74 1.92  0.64 0.42  0.01 0.00  0.00 97.59
HG5-3 37.46  10.72  31.20 1.10  11.25 1.67  2.26  0.70  0.43 0.00  0.01 0.01  96.82
HG5-4 38.03 10.72  31.31  1.11  11.28  1.51 2.18  0.73 0.36  0.01 0.00  0.00 97.23
HGS5-5 36.78 11.19  32.83  0.20 11.18 1.52  2.24  0.65 0.25 0.00  0.00  0.02  96.86
HG3-1 37.14  10.52  32.61 0.52 11.10  1.65 1.94 0.91 0.84  0.02  0.02  0.00 97.27
HG3-2 37.22 9.8 32.88 0.36 10.96 1.36  2.17  0.83  0.58  0.00  0.01 0.00  96.23

23

Si AlY A" Ti Fe' Fe' Mn Mg Ca Na K )y
HGS-5 6.212  0.228 - 0.001 - 3.878  0.071  0.021  6.259  0.007 - 16.677
HG5-1 6.566  1.434  0.278  0.038  0.000  4.451  0.098  0.283  1.931  0.584  0.336  16.000
HG5-2 6.405  1.595  0.306  0.052 - 4.469  0.090  0.246  1.948  0.557  0.405 16.073
HG5-3 6.245  1.755  0.352  0.054 - 4.350  0.099  0.273  2.010  0.540  0.481 16.158
HG5-4 6.295 1.705  0.38  0.045 - 4.334  0.102  0.274  2.001  0.485  0.460  16.087
HG5-5 6.179  1.821  0.395  0.032 - 4.613  0.092  0.050 2.012  0.495  0.480 16.169
HG3-1 6.204  1.796  0.275  0.106 - 4.556  0.129  0.129  1.987  0.534  0.413  16.129
HG3-2 6.298  1.702  0.264  0.074 — 4.653  0.119  0.091  1.987  0.446  0.468 16.102

Sit Alp Ale Fept Tic Mge  Fei' Mne  Fef' Mng Cag Nag Cap Nagp Ka
HG8-5  6.212 0.228  — - 0.001 0.021 3.878 0.071 — - 2,000 - 4.259 0.007 -
HG5-1 6.566 1.434 0.278 0.000 0.038 0.283 4.401 -  0.050 0.098 1.851 —  0.080 0.584 0.336
HG5-2  6.405 1.595 0.306 -  0.052 0.246 4.395 —  0.074 0.090 1.837 -  0.111 0.557 0.405
HG5-3  6.245 1.755 0.352 - 0.054 0.273 4.321 - 0.029 0.099 1.872 -  0.137 0.540 0.481
HG5-4  6.295 1.705 0.386 —  0.045 0.274 4.295 —  0.039 0.102 1.858 —  0.142 0.485 0.460
HG5-5 6.179 1.821 0.395 —  0.032 0.050 4.524 -  0.089 0.092 1.819 —  0.194 0.495 0.480
HG3-1 6.204 1.796 0.275 -  0.106 0.129 4.490 -  0.066 0.129 1.806 —  0.181 0.534 0.413
HG32  6.298 1.702 0.264 -  0.074 0.091 4.571 —  0.082 0.119 1.799 —  0.188 0.446 0.468

FeO" .- 0.0 %
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Fig. 6 Classification of amphiboles from the Huanggang Sn-Fe deposit after Leake et a/. 1997  data except
for Huanggang Sn-Fe deposit after Zhao Yiming et al. 2003
5
5.1 Kwak 1987 Ahmed and Hariri 2006
2010
1993 1997a
2001 Ishihara er al. 2001
Liu et al. 2001 2002
2004 2007
Xco,
CO,
Meinert 1993 Slaughter ez al. 1975 Einaudi
1975 1996 W-Sn-Mo-Bi
CO,
F
2003
2007
2010
1990
LA-ICP-MS U-Pb 136.7
1.1 Ma 136.8£0.57 Ma 2005 Self
140~130 Ma organization Guy 1988 1996
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2001 1990
Nakano 1994 Mn Fe
Mn Fe
0.1 Mn Fe
5.2 0.1 Mg Fe 1
Mn Fe 0.1—~0.3
Mn Fe
Einaudi ez al. 1981 Luetal. 2003 Ahmed 1997b Mn
and Hariri 2006 Fe 0.15~0.44
Mis-
ra 2000 Luetal. 2003 1.79% ~20.02%
Mn Mn
2002 Mn
Eu Ce Mn MnO
Eu Ce 0.02% ~0.05% 2010 A
MnO 0.07% 1996
Barton 1987 2001
1990 Fe Fe-Cu—>W-
Zn-Cu—>Cu-Zn—>W-Bi-Cu-Mo—>Sn-Mo-Bi-W—>Pb-Zn
—W—>5n Sps + Alm + Prp — — —
Fe W-Zn-Cu—Sn — Sn-Mo-Bi-W — 1997a
Einaudi and
Burt 1982 1990 Ray and Webster
1997
4 4 Fe-Cu Au 2006 Sn Cu Zn
Ag Pb-Zn W-Sn Mo-Bi
+ 2008
+ + +
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Table 4 List of skarn mineral compositions and mineral assemblages of typical skarn deposits in China and abroad

Cu-Fe 2004
Adr77.26~83.82
Grsy 391541 Alm + Sps | 55-12.54
Di7.30~99.73Hdo~80.84J00.05~1.99
CU*FG*AU Dig4‘3»,()9'9 1999
Hdy~5.7Jop~0.7
Digy.3~87.6 Hdiz.1~16.5 Jop.3~1.2
Grssg.8~97.3Adr2, 6~61.15P%0. 1~0.4
Cu-Fe 1990
Hdiz~15 Adryg~75
30% ~50%
Itajubatiba ~ Cu-Fe-Au Hdyg—61J01-2 Souza Neto
Adry—13 Alm+ Sps go-73Grs; 5.5 2008
Pb-Zn 1997a
- Dig.g~32.8Hd47.1~75.2J013.4~52.1
- Grsy.1~78.9Adr17,1-98.45Ps1.2~ 4.0
Ag-Pb-Zn 2004
Dips.7~31.3 Hda1.0~46.3J026.3~20.3
Disg. 1~45.5Hd34.0~40.0J026.3~29.3
Grsys.6~50.2Adrg 4~ 16.45PS11,1~37.4
GI’S41Adr(,V5SpS45V(‘
Ag-Pb-Zn HdygJons 1990
Adrg-g 6Spssg. 5~s9.3Almy 55,5
Pb-Zn Hdis.8-22.3J060.3-77 1990

Grsoundhog Pb-Zn

Heyo—57J02-24

Hdyg~45J030~50
Adrgo~100

Einaudi 1981

Nakatatsu Pb-Zn

Hdso-62.2J014~53.1
Adri-93Spsy.g~5.3

Shimizu 1982

W-Sn-Mo-Bi Adys 35 Grsgs 75 1994
- 2000
Spsys. 55~83.82 Adrg~14.01
Grsg—17.28 Diss.g7-48.36  Hdag.02-63.0
Joo.aa~14.78
W-Mo-Bi Grsiz.11~42.81 Adrs3. 12~79.05 1990
Spsi.65-7.81 Dizi a3-72.87
Hdo. 20~ 58.08J96.91~10.49
W-Bi-Te Hd;; s Souza Neto
Bonflm _]01 ~3 2008
Hdj7-53Jo1~4 Adr;—s  Alm +
Sps 68-69Gr821-22
Sn-Fe Adrog 996,44
Grsy g0~67.38 Prp + Sps ¢.67-5.69
Ditg.36~94. 12Hdy. 08~74.34J01.79~20.02
Sn-Ag Adr;s. 17 Grsys.g7 Alm + 2001
Sps g.86 Diig.21~56.36 Hdaz.10~76.46
Jor.54~9.33
Sn-Fe Grsy.11~24.66  Adry1.66~93.29 1990
Sps2.30~3.68 Disy. 11-87.55 Hdg.0s-58.11 1990

Joz.05-7.78
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2008

Adrag 699644

Grs; 006738 Prp + Sps g.67-5.69 Dijy g—94.12

Hd4.08~81 .28-101 .79~20.02

Sn Cu Zn
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