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1-3

Si0; TiO, Al0; Fe.0s FeO MnO MgO Ca0 Naz0 K-0 P20s
1 72-1069 76.20 0.14 12.50 1.40 0.40 0.30 3.68 4.68 0.05 0.90 100.25
2 72-1245 ' 68.40 0.52 15.45 0.73 2.90 0.08 0.40 1.10 4.84 3.94 0.11 1.60 100.07
3 72-1193 72.20 0.11 13.25 1.24 0.88 0.90 3.96 4.72 | 0.09 0.80 100.15
4 (S-38 y < 76.60 0.11 13.00 0.30 1.26 0.01 0.23 0.70 4.35 2.15 0.13 0.82 99.66
5 72-10 74.60 0.18 13.80 0.42 1.60 0.10 0.40 4.05 3.56 0.04 1.18 100.3
6 (S-12 52 66.24 0.60 15.63 1.00 0.89 0.11 1.14 3.37 4.50 1.60 0.14 1.39 8.61
7 (S-33 Yo 65.50 0.72 15.92 1.02 2.77 0.09 1.25 3.84 4.60 2.25 0.21 1.28 99.45
8 G6S-47 Y s 73.86 0.14 13.86 0.21 1.43 0.01 0.25 1.00 3.13 4.83 | 0.01 0.80 99.54
9 72-2199 70.40 0.44 14.60 1.78 1.68 0.70 1.40 4.36 3.74 0.15 1.43 100.68
10 | 72-1023 v 67.90 0.53 15.40 1.89 2.26 0.08 1.10 2.40 4.64 2.52 0.13 1.44 100.27
11 (S-51 Y s 74.00 0.30 13.51 1.55 0.84 0.05 0.11 0.45 4.75 3.33 0.06 0.13 100.07
12 (6S3498 Y s 73.96 0.14 13.28 0.66 0.57 0.05 0.21 1.05 3.99 5.48 0.53 0.44 100.36
13| 72-1019 y s 76.60 0.05 12.75 0.87 0.66 0.50 3.92 4.28 0.03 0.82 100.48
14 GS-8 o ¢ 76.20 0.11 12.04 0.14 0.80 0.02 0.17 0.42 2.22 4.20 | 0.03 1.86 98.21
15 GS-50 Ort s 70.50 0.56 14.66 2.09 1.52 0.09 0.11 0.20 5.53 2.60 | 0.09 1.46 99.90
16 GS-70 dums 56.66 0.67 18.72 4.96 2.60 0.22 3.13 1.73 4.74 2.26 0.24 3.03 98.96
1990
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1-5

Si0; | TiO: | AL:0s |Fez0s| FeO | MnO MgO Cal [ Na:0 | K0 | P-0s
1 Kiy 55.34| 1.6 |{16.05|7.69|0.09| 1.3 {0.21|5.99(3.11(4.32|0.69| 1.69 | 99.82
2 |MGS-24| J:S° 76.04| 0.2 {11.64|1.09|0.59|0.01/0.93| 0.4 |3.65|4.80|0.05| 0.8 |99.48
3 J:S° 63.00(0.98|16.93|4.04|0.63| 0.1 | 0.1 |3.78|4.56|4.00/0.32| 0.97 |100.24
4 J:S° 7753 10.12|12.00|0.72|0.18|0.01| 0.4 |{0.38|4.02|4.86|0.02| 0.51 |100.00
5 J:S° 79.98(0.12|10.27|0.72|1.06|0.04|0.23|0.72|3.29|4.02|0.01| 0.71 |100.73
6 J:S° 77.99| 0.3 | 10.7 |0.21|0.34|0.03| 038 |0.46(3.64|4.31|0.03| 0.64 | 99.17
7 J:S° 72.95|0.25(11.99|0.91| 0.2 |0.03|0.45| 2.3 | 4.3 |4.62|/0.02| 1.89 | 99.84
8 J:S° 75.2 10.23|12.44]1.39|0.27|0.04]0.93|0.53|3.24| 4.5 |0.01| 1.63 | 99.88
9 J:S° 65.05(0.83|15.73|3.29| 1.1 |0.06|0.21| 2.4 |4.33|5.18| 0.2 | 1.21 |100.38
10 J:S° 76.61(0.13| 12.1 |1.05|0.29|0.01/0.28(0.15|6.36(|0.44| 0 | 2.07 | 99.42
11 J:S° 74.01(0.27]12.62|1.65| 0.2 |0.03/0.28({0.05|5.28|3.04| O 1.73 | 99.16
12 | MGS-2 | J:S° 58.24]1 1.5 |16.34|16.93|1.09|0.05{0.41|3.96(4.00(3.25| 1.1 | 3.14 | 99.88
13 [MGS-10| J:S° 71.08(0.25(11.75|0.93|0.29|0.01|1.92(3.37|3.75| 4.7 |0.05| 3.36 | 99.68
14 [MGS-21| J:S° 60.12(1.55|14.18|6.74|1.72|0.12|0.33|3.53|3.95|2.95|0.62| 2.40 | 99.84
15 J:S° 67.93(0.59|15.28| 2.5 |0.25|0.04/0.33|0.37|6.38| 5.2 |0.09| 0.65 | 99.61
16 J:S° 68.03| 0.7 [15.14|3.03|0.43|0.04|0.45/0.77|4.72|6.16|0.12| 0.93 |100.56
17 [MGS-29| J:S' 75.76| 0.2 |11.43|1.82|0.73|0.03| 0 | 0.4 |3.95|5.15/0.05| 0.44 | 99.96
18 |MGS-31| J:S' 72.66| 0.2 | 14.7 |0.94/0.85|0.01{0.28| 0.4 {3.00| 5.8 | 0.1 | 1.41 |100.34
19 J:S! 69.47(0.49|14.47|2.27|0.38|0.12|0.55| 0.1 |5.22|5.28|0.02| 1.2 | 99.87
20 | MGS-4 | Jst 57.6]1.8(15.93/8.29|0.68(1.09| 1.1 |{3.47|2.55|2.00| 1.1 | 4.74 |100.39

16




21 |MGS-12| Jst 54.00| 1.7 | 18.7 |7.68|0.91|0.06|0.78(5.94| 4.2 12.75/ 0.8 | 1.9 | 99.48
22 |MGS-15| Jst 52.711.5(19.31|7.25|1.03| 0.2 |1.21|{5.84|4.05| 2.5 |0.95| 2.8 | 99.34
23 |MGS-20| Jst 56.28| 1.2 {14.38| 7.6 |0.72]|0.12|4.77|5.45|3.55| 2.1 |0.45| 3.13 | 99.86
24 Jst 71.47(0.32|14.47/1.94|0.29|0.01/0.46(1.37|3.72|4.83/0.08| 1.64 | 100.6
25 Jst 59.31|1.29|16.48|6.22|0.63|0.05|0.72|3.78|3.88|3.28|0.48| 3.23 | 99.35
26 Jst 57.4411.14|16.51|5.99|0.83|0.07|0.76|4.65|4.04| 3.7 | 0.4 | 3.24 | 98.77
27 Jat 63.53|0.97(16.53(4.32|1.23|0.04|1.92(4.17|2.82|4.16/0.29| 0.74 |100.62
28 Jst 55.4411.19/15.98|3.62| 3.3 |0.08| .61 [6.23|2.83|4.16|0.34| 2.72 | 100.5
1990
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La Gd Ho m Tb Dy Sm Er Yb En La Nd Pr Ce > REE | & Eu | Cely

D5 14.12(20.32|14.86|17.67(19.15]|19.18(34.92|10.25|16.25| 3.91 | 108.75| 44.73 | 76.25 | 83.65 | 484.01 [0.16| 2.67
D12 17.06(24.18|17.29| 21 [22.13]18.74(39.12|13.45| 15.8 [24.78| 115.3 | 56.42 | 91.88 | 83.61 | 560.76 [0.78| 2.74
D16 15.29(41.97|23.71]25.33[40.21| 30.5 [83.65| 34.2 | 18.65(28.55|243.03|118.35188.84 [ 154.66 | 1046.95[0.45| 3.55
D18 10.88(25.78|13.71| 14 |[20.43]|14.42(39.67| 15.7 |10.15( 31.3 |127.09| 65.33 | 89.29 | 84.09 | 561.84 [0.95| 3.49
D21 18.82(50.84|25.86|26.67[42.13|32.68(97.18|31.75| 20.9 [33.62|258.06 | 116.07 [ 208.57 [ 195.34 | 1158.49 | 0.45| 3.64
D45 3.53 | 3.45 | 4.86 5 5.32 | 4.86 | 5.86 | 3.45 [ 2.65 | 0.72 | 7.24 | 5.02 | 5.27 | 8.68 | 653.91 |0.15( 0.99
B1 3.82 | 19.6 | 7.14 | 6.67 [14.47| 8.83 |40.61| 3.7 | 4.05 [27.54]100.94| 72.33 |113.21[110.64 | 593.55 [0.91| 7.69
J2 10.88(15.46|12.00|13.67| 16.6 | 14.1 (28.51| 8.1 | 11.2 [19.71| 48.42 | 33.08 | 47.5 | 43.49 | 322.72 [0.89| 2.16
J11 13.24(32.77|18.14| 20 [28.81]18.33(46.96| 10.1 | 9.05 | 35.8 |132.13| 81.8 [116.79| 96.18 | 660.09 [0.89| 3.39
CG7 14.41(22.37|14.86|16.33[19.15| 14.7 [37.07| 9.05 | 13.05(24.78| 87.88 | 51.67 | 72.23 | 76.23 | 473.78 [0.83| 2.82
J-X-1 0.62 | 8.2 [1.30| 0.6 | 1.3 7 10 3.7 1 35| 1.4 62 56 15.2 122 336.8 [0.46| 10.7
H-X-1 0.4 | 4.7 10.83]|0.36 | 0.8 | 4.2 6 2.6 | 2.5 1 48 34 15 80 220.39 [0.56| 10.92
J-X-1 1 0.4 | 2.5 [0.74]0.38| 0.5 | 3.2 3 2.5 123|021 11.6 | 11.2 3 24 85.53 [0.23| 4.37
Rt X-1 0.33| 2.5 [ 0.54]0.32 (0.46| 2.6 | 3.1 2 2 0.51 24 16 5.6 42 116.56 [0.54| 8.48
W-X-2-(2) 0.41| 2.4 1 0.84|0.44(0.43 | 3.8 | 2.7 | 2.8 2 0.38 [ 15.6 [ 10.6 3 26.4 91.3 |0.45( 4.47
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2-1

SiO; | Al,O; | Ca0 | MgO | Fe,03 | FEO | P2Os | TiO, | MnO | K;0 | NaO
65.35 | 15.24 | 3.29| 1.29 | 0.776 |3.09| 1.62 | 0.603 | 0.106 | 2.12 | 4.35 3
58.01 | 17.94 | 3.13| 3.32 | 3.10 |3.86|0.256 | 0.81 | 0.206 | 3.23 | 4.27 6
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68.38 | 15.07 | 0.69 | 0.64 | 1.07 |1.95|0.129 | 0.47 | 0.075 | 5.66 | 3.62 10
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Q 200 500r
Q
200r
Q
2
0.15 0.4
e -75mv -125mv
&
& -100mv
-150mv ZK10
20 40
34 300 1000
400 -150mv
o
3
4 8 DJ-1 DJ-2
® & 300 450 50 100
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500 100
200 4 o’
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DZL-1 DZL-2
a o 2000 1800
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DZL-1 DZL-2

DZL-1 DZL-1
1
2-3
Pb Zn Ag Pb Zn 146x 10° 1854
x 10°,Pb 9.1 Ag 730x 10°°
10 Pb Zn Ag
1 8 As 26 27
Bi Cd W Cd 3 43
8.5x 10° W 3 6
9.0x 10°
2
Pb21.7x 10°°
Ag 170x 107 1.35 2.44 Zn  40.6x 10°
As Sb W Cd Ba K Na 1
Pb Zn
Ag 5 11
Pb Zn 115x 10°  837x 10° Cu
0.1 0.6
Cu 34x 10°  43x
107 Cu
Pb Ag
1
Pb Zn Ag
1 Cu 1 Ni S Sb Bi Hg W
Rb Na Sr Ba Ti F Cd
Au 2.43 Au
30°  60°



2-3

Cu| Pb| Zn |[Ni|Ag| As|Co|Sn| Sb | Bi |Hg| W |Mo| F |[K|Na|Cd| Mn | S |Ba| St | Rb|Ti[Au

10 1 |55|21.7| 40.6 |5.7|170.9 9.4 |51(2.4|0.48|0.15|20.7| 9.3 |0.84{526.2/ 3.3|3.3|0.47| 415 |21.2|720.8/567.6/108.6/0.34/0.75
2 10.1211.35| 0.49 [0.102.44 | 5.53|0.280.96| 0.96 (16.67| 0.25 | 7.15|0.76/ 0.80|1.32]1.32| 3.62 | 0.42 {0.05|1.11|0.79|0.67 [0.76/0.17|

5 1 10.8 86.6| 70.1 {8.1{168.210.2|6.3|2.3|0.23|0.13| 8.8 | 5.7 |0.87/464.0 2.9|3.4|0.22| 670 |55.0|688.8396.3/168.7|0.37|0.96|
2 10.235.41| 0.84 |0.14{2.40|6.00|0.350.92 0.46 |14.441 0.11 | 4.38 [0.79/ 0.70|1.1611.35 1.69 | 0.67 |0.12|1.06|1.17|0.72|0.820.22

10 1 [33.8110.8/135.1(1.8(777.1119.1{1.8|2.9|0.44|0.65]|10.0|23.1 |1.66(584.2/6.0|0.2| 0.42 | 62.4 |121.0{834.4) 89.3 |412.30.13|1.46|
2 10.726.93| 1.63 |0.03111.10/11.24/0.101.16/ 0.88 [72.22/ 0.12 |17.97|1.51{ 0.89| 2.4|0.08 3.23| 0.06 |0.26|1.28|0.26 | 2.75 |0.29/0.34]

15 1 |12.8114.8/837.0(5.0(392.4/10.1|7.4|2.6|0.45(0.30| 13.0| 9.8 [1.45/686.7/3.9|2.1|0.84 | 736.5 |116.3|821.3/133.4{135.6/0.43/0.87|
2 10.27/7.45| 1.08 |0.09 5.61 |5.94|0.4111.04 0.90 [33.33/ 0.14 | 7.54 [1.32/ 1.04 |11.56/0.84 6.46 | 0.74 |0.25|1.26|0.39| 0.90 |0.96/0.20

15 1 |5.5/47.14/51.80(6.3(138.3 6.6 {13.9 2.4|0.35(0.16|15.9| 6.7 [1.23/654.3 3.5|3.2|0.12| 693.3 | 37.5 [657.6/312.6 98.7 |8.38/0.84]
2 10.122.95| 0.62 |0.11/1.98|3.88|0.77/0.96/ 0.70|17.78/ 0.19| 5.15 1.12/ 0.49|1.401.28 0.92 | 0.69 | 0.08 |1.01|0.92| 0.66 |0.84/0.20

10 4.0|719| 38.8 [2.2354.7 3.9 |1.9|1.9|0.32|0.07|16.37| 13.9 [0.99230.0 4.8| 2.2| 0.16 | 52.7 | 56.8 [986.8/185.9203.2/0.15|0.72,
0.09/4.49| 0.47 |0.04]5.07|2.29(0.11{0.76| 0.64 | 7.78 | 0.20 {10.69/0.90, 0.35 [1.92/0.88 1.23 | 0.05 {0.12|1.52|0.55|1.35|0.330.17

10 1 143.3 29.2|73.48(85.3199.3 8.4 |41.52.5|0.50(0.08|19.9|2.03|0.67/671.0/ 2.1|3.1|0.14 |1367.5| 18.9 [327.2/569.8| 64.6 |0.17|0.48,
2 10.921.83| 0.88 |1.47|2.58 | 4.942.3111.0011.300| 8.89 | 0.24 | 1.56 [0.61] 1.02 |0.84{1.24{ 1.08 | 1.37 |0.04|0.50|1.68|0.43 [1.58/0.11]

15 1 [22.6/97.9|631.0(11.3623.7| 5.7 [18.9 2.9|0.65|0.06|17.0|5.51|0.75525.3(1.64| 3.4 | 1.43 |1176.0| 21.5|367.7358.1| 67.2 |0.56/0.79
2 0.486.12| 7.60 |0.19/8.91|3.35|1.051.16 1.30| 6.67 | 0.20 | 4.24|0.68| 0.80 [0.66/1.36(11.00| 1.18 | 0.05|0.57|1.05|0.45 (1.24/0.18

10 1 |9.7/106.9/638.2(5.9| 730 | 6.7 |2.9|2.4|0.43|0.17| 8.3 | 7.8 [0.90573.2/3.4|2.9|1.03 | 787.5| 31.9|780.7385.4/162.7|0.31{0.67
2 10.216.68| 7.69 |0.10/10.43| 3.94 |0.16/0.96| 0.86 |18.89| 0.10 [6.3000.82| 0.87 [1.36/1.16/ 7.92| 0.79 | 0.07 | 1.20|1.13|1.00 [0.69/0.16
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30.8

125

690.0

10.8

180.0
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34
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1.07

638

2.0

24

3.6

890

275

464

291.3

96.1

0.431.16

0.66

0.78

831

0.19

2.57

25.65

0.47
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0.76

44.44)

011
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0.97]

0.97
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0.89

0.06
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358.2
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11.0

34
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0.35
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0.19

9.0
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0.6

515
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0.12
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1.26
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31.7]

28.1

3051.5

10.4660.8

46.1

6.8

23

0.40

0.24
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0.97]

696

23
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8.5
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9.44
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0.12
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0.92

1.16
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0.08
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0.89
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5km’ Pb Zn Ag

Cu Mo Bi
Ap-1 Pb Zn Ag Cu Mo Bi 1700
35° Pb Zn Ag
Pb Zn Ag
Cu Mo Bi
@ Pb 2595

8596x 107 537 Zn 1443 15972x 10°

192 Ag 9980 59758x 107 853 Cd
34 113x 10° 564

a a
8 Pb Zn Ag Cu Au Ti Cr Se
Te Ga Ge In Cd Mn Mo Ni Co S Ag
Cu Zn Zn Cu
Ag Ag
Ag
Ag Pb zZn Cu
2 3
1 2 As Au Sb Bi Cd S Hg
3 4 2 3
S Cd 5 7
Rb Sr Ba K Mn Ti

Sn W
Sr Sr
Co Ni Na K Ti



Ni

Pb-S-Ni1-Zn-Au-Cd-Sh-As-Hg-Mn-Ag-Cu-W-Co-Sn-Mo-Bi
Ni

Ag Ag

Sb Hg Ni Mo Bi Sn W Cu

As Sb Hg



60km

30 @9
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85
2000
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1000
3-1
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F2

40 131 @
Q@
3-1
1 @ 1700 5.18m 20
600 Q@

320°  350° 50°  70°

F2

Q@ Q@

3-1

Cu | Pb | Zn Ag

F1 | 1 |500 |4.17|2.00|3.26 400|250 0.1115.92|4.11|179.12| 98 | 74

250°

55°

2 (1700| 20 |1.36|5.18| 600 | 400 0.3012.65|4.24|124.31| 81 | 181

260°

65°

F2 | 5| 50 |2.10|1.00|1.40| 50 | 25 0.14]0.28|3.91|28.24

9 | 50 |2.30]0.90|1.15| 50 | 30 0.05/0.15|1.84|10.53

F4 |12 | 450 | 3.45|1.21|2.02| 300 | 200 0.14|0.93| 393 | 49.01

F5 | 3 | 500 |2.780.89|1.67 350|150 0.13]0.58|2.42|36.04

88 127 81

Q@ 10 Pb Zn
Ag 10 16 Pb Zn Ag Cu 18 26 Cu Zn Ag
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Cu0.59 Pb3.37 Zn6.39 Ag168.75% 10°
Pb1.06  Zn3.00  Ag26.75Agl68.75
x 107
@
10 18
@
30
@ 20 26
24
28  ZK2801  ZK43
@ 26
@ 6 5 600
350° 320° 300° @ 6
2 d Q@ 100 150
F1 1 3 7
1 500 400
340° 55°  60° 3.26
2.77
6 0 Cu0.11%
Pb9.16% Zn0.57% Ag268.94x 107 Cu0.17% Pb9.00%
Zn6.08% Agl76.97x 10° Cu0.07% Pb3.085%
Zn2.35% Ag42.25x 10°
3 1
100 278 1.73
347° 58° 67°
Ag190.62x 10° Pb8.19% Zn4.66% Cu0.21%

3
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Ag Pb Zn Cu 1131

AgPbZn
0.13x 10° 23x 10° 88x 10°
Cu
5% 10°
15x 10°°
305
305
0.58 3.81
1.53 2.72
1
2
1 3-2
3-3
> > >
> > > 3-4

¢ 33



3-2

1 2 3 4 5
1 2 3 -4 5
ZK18 ZK67 ZK66 ZK37 Zk13
118.70-122.3m | 208.29-211.88m | 207.14-209.12 | 64.66-67.06m | 175.89-178.43m
Aulx 27.8 365 1423 93 29.6
109)

Al%&) 37.0 5.0 450 118.0 35.0
Cu 0.11 0.07 0.04 0.07 0.81
Pb 4.56 0.11 2.86 8.41 0.26
Zn 2.63 211 2.63 456 0.11
Co <0.001 <0.001 <0.001 <0.001 <0.001
Ti 0.36 0.144 0.45 0.30 0.023
Y 0.009 0.0068 0.0072 0.006 0.0086
Ge 0.0002 0.0002 0.0001 0.0001 0.0001
Se 0.0007 <0.0001 0.0007 <0.0001 0.0007
Te 0.0009 0.0014 0.0009 0.0009 0.0019
Ti 0.0004 0.0002 0.0002 0.0002 0.0004
Cd 0.031 0.018 0.022 0.034 0.004
Tn 0.0002 0.0026 <0.0001 0.0014 0.0012
Ga 0.001 0.002 0.002 0.001 0.001

R> 0.002 0.005mm
0.01 0.02mm
3.
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x 10° 3-3
Au Ag Bi Sb Se | Te cd Ga Co In
39 0.13 | 76.00 | 96.00 | 5.15 |1.10({0.50| 4175.00 {6.80| 5.60 |160.00
58 0.013| 56.00 | 2.90 | 13.90 |1.15|0.55]| 3500.00 (4.30| 18.00 |111.00
36 0.166| 87.00 | 0.85 | 44.65 (0.70|0.40| 3862.00 |1.40| 30.20 0.00
32 0.33 | 60.00 | 36.90 | 17.80 |6.00(0.45| 0.00 (0.00| 157.60 | 90.50
58 0.128196.00| 9.15 | 37.15 (1.00(0.60f 0.00 |0.00| 13.80 | 12.38
32 0.43 | 160.00 | 210.00 | 32.00 |9.50(0.85| 0.00 |(0.00| 182.20 | 21.90
39-5 0.57 | 9.00 |104.00|810.00|0.65(0.50| 12.50 |(0.00| 70.00 0.00
32-10 30.00 | 540.00 | 916.00 | 235.00 (0.50|0.40| 10.00 |0.70|2110.00| 0.00
39 0.13 | 177.00|348.00 | 4.00 |7.65({1.55| 30.00 |3.20| 229.00
58 0.043| 10.00 | 2.70 5.35 [2.70|0.80| 22.50 |0.00| 124.000
58 0.088| 7.00 | 13.50 | 1.70 |6.90|4.85| 12.50 |5.70| 257.90
58 0.016| 6.00 | 24.85 | 2.15 |5.80(1.50| 25.00 |2.10| 251.90
58 0.047| 9.00 0.95 3.95 [0.65|0.65| 207.00 |2.90| 132.00
58 0.037| 20.00 | 7.65 7.40 |(2.65|1.85| 55.00 |1.40| 235.00
51 0.115| 30.00 | 55.00 |105.00{2.95(1.30| 57.50 |2.90| 88.20
51 0.128| 46.00 | 100.00 | 1.90 |3.60|1.90| 0.00 |0.00| 176.90
36 0.26 | 10.00 | 0.50 9.00 (0.60(0.65| 5.00 |2.50| 227.50
11 0.032| 6.00 4.35 |837.00|9.50(0.40| 10.00 [0.70| 344.30
3-4
x 107
2 3 4 4
Ag 630.00 | 366.80 | 145.40 | 143.00 | 70.81
Au 1.285 2.00 0.423 8.199 1.085
Q
14
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30
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300

Ag Pb Zn Cu
A
g Ag(X10%)
— 80
Ag
0.38x
10° 0.58x 10°
0.0 ; 5
v | mem E%5
Ag E3-2 O XREESHEE GEHER, 1995)
3-2 Ag 0.06 0.08x 10°
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71 7 11
18 32 2 1 5
*S 3-5 R
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- REE AT
~2.86%0 4.01%o oI # B
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3-3 g P
Il FHE
34 -5
5°S I e
> > > 20
> > r
6 SAS L_10
> > > > o o T B
1 j30
1970 “ -
5 ¥Sy S I
” F10
Pine Rafter(1972 ) % i o AR
4 I T
sp O sp = 3.32%o § Mg

gn & gn*= 1.06%o

B3-3 F BNy RER R RESAEE T B

Pirchneg  Rafter Y86 S* 0.9 1.4%0
5 ¥s
5 ¥s 3-5
3 ¥ )
<099 | 1-1.99 [ 2299 | 3399 [ >4
7 2 5
29 37
3.25 293 | 337
1 3 4 4
286 29
137 | -041 | 1675 | 24
18 1 1 8 8 089 36
2,66 089 | 17 247 | 319
2 1 2 8 20 1 08 401
2.83 08 16 | 2425 | 3334 | 401
2 33 34
3.35
1 1
15 15 L5
1992
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3 *S

23
3-6
Pb *°/Pb™ 18.229 18.758 Pb*/Pb™ 15.457 15.880 Pb */Pp™
37.841 39.049
b T/ Pb 2'/Pb™ Pb **/Pb™

PbQOB/Pb204

20, 28

v PR /pp™

25, 23
. PbZOS/PbZ(M szm/szM 53 53 54 55 56 57szog/szo4

16 17 18 19
E3-4 BRI R4 RBEARE (R T, 1992) FE3-5 Pb™/Pp™™ —Pb™/Pb™ —Pb™/Pb™ = f BEAT I (& L3, 1992)
+ FAHEG KRV ERSFTESE o PORTRBREKEBAELE
3-4 Pb
207/Pb204 Pb 206/Pb204 Pb ZOB/Pb204
3-5 Pb207 /Pb204
74
16. 0
3-6
15.5
S b B X R 4 206 e 201
[0) 17.5 18.0 18.5 19.0 Pb™"/Pb
El3-6 45 RA LT (S, 1992)
o HORREMEFEREME
89 135Ma 119.47Ma 236Ma



109

122Ma

HH 3-6
206 /oy 204 207 1 ops204 208 oy~ 204 M
Pb™°/Pb Pb™'/Pb Pb™*/Pb (Ma)
Pb-1 ZK16 18.305 15.507 37.975 8.89 122.27
Pb-2 /K16 18.2283 15.508 38.00 8.87 139.84
Pb-3 ZK18 18.322 15.517 38.026 8.90 122.50
Pb-4 /K14 18.318 15.526 38.075 8.90 136.85
Pb-8 ZK37 18.263 15.457 37.841 8.85 89.02
880-250 | ZK!'4 18.450 15.636 38.389 9.03 178.76
880-251 | ZK36 18.647 15.736 38.636 9.22 160.16
T,-Pb-15| ZK119 18.30 15.5076 38.0156 8.88 125.83
T,-Pb-16 | ZK111 18.284 15.4822 37.9323 8.87 106.08
T,-Pb-17 | ZK119 18.2291 15.5028 38.0115 8.81 178.64
T,-Pb-18 | ZK24 18.253 15.7021 38.6511 9.03 288.26
T,-Pb-19| 1 18.2871 15.4869 37.9487 8.87 109.76
Pb-10 | ZK37 18.321 15.505 37.97 8.90 107.92
Pb-11 | ZK39 18.345 15.537 38.023 8.93 130.88
880-253 | ZK39 18.758 15.88 38.934 9.33 283.67
880-254 | ZK33 18.407 15.501 37.979 8.98 37.71
Pb-5 ZK39 18.374 15.569 38.227 8.95 150.17
880-252 | ZK!4 18.404 15.551 37.985 9.98 105.51
Pb-6 K27 18.315 15.524 38.064 8.90 136.51
Pb-7 ZK39 18.298 15.503 38.01 8.90 122.38
880-255 | ZK67 18.348 15.535 38.162 8.93 126.18
880-256 | ZK27 18.285 15.480 38.015 8.87 102.53
880-257 | ZK50 18.708 15.871 39.049 8.28 320.92
3
10 9
3-7 3-7
3-7
15, 18
°70 3 ®0 w0 8 “Onzo ® Do
1-5 -124.9 -160.0
6 +0.4
7 +8.65 -109.58
8 +13.09 -130.48
9 -1.96 -11.8 -11.8
-465 -4.85 -4.8
10 -4.79 -89 -9.1 -9.0
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3-7 3-8 & Du»
-109.58%0 -160% & 0*° -11.8 13.09%o0
#K (-0.5~+0.3) B K (_50~-350)
JTARA C1679) A (50~-80)
B K (+6~+9.5) —
— | AEBKIIEIK (-100~~-160)
X (-11.8~+13.09) (ZERV D
BAg, Pby i CHHAO HOHPR (-124. 9~-160D
— BYEEPh. InF
§0%0% 00 - EHRKINFRFAK 8 D%
’ ég 10 0 10 160 140 120 100 80 60 40 20 0
EI3-7 AR E R E El3-8 AR E RN L E
1.
2769 289.6 77.93 100Par
3-9
300 328 5
311 278 310 294 175 254
277 208 256 234
204 268 246 3-8
351° 171°
2 6 10 14 18 22 26 30 34 36.5
— | |
w1/ P e e N
v/ D=0 N/
G "
500/X ‘r\Q' Q /7 / ( r—/’]
VT UM
300 o vl ﬁ / NN N
100
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T (C)
400

210 290
138 250 250
390 180 320
300
4 ]
46 200:
257.16 600m .
600m . ]
9 276.9 5
289-6 1 1 1 1 1 1 1
3 B o | 2 4 6 8 10121z BUE
Nk
9 10 11 12 BI3-10 H G R X3 — R R et I
3-8
4 2 T 3 4 4
300 328|278 310|204 268|208 256 175-254| 168 220
312 204 246 234 227 192
3-9
« ) Wit% glem? pari
*600M 769 8.45 0.84 77.93 0
*60M| a6 105 0.82 100.0 5
- 3268
180-310 o 06075 | 50-180
- 31-7
280-430 a0 0609 | 20350
- 3256 | 09112
380-650 e 200-1000
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3-10

2 3
ZK39 198m ZK97 325m ZK59 198m
K* 1.366 0.209 0.104
Na" 0.233 0.279 0.242
ca’ 0.066 0.096 0.069
Mg® 0.033 0.031 0.034
(ol 0.191 0.108 0.079
S0,” 0.153 0.153 0.449
CO, x 10 15.71 7.86 15.71
F 0.08 0.063 0.041
CcO 12.5 9.38 0.00
CH, 0.71 1.25 1.61
H, 0.01 0.03 0.07
N, 3.13 8.75 2.19
H,0 500 490 500
(0, NaCl) 311
CO, NaCl
a 1 1 -1 <5
2 35 35 35
3 35 35 35
@ 4 30-50-70 1-2-3 1-5-10
5 30 3-5-10 5-10
6 1-3-5 1-2 1-2
@ 7 >5 -1 1-2
) 8 1-5 -1-3 10-20-30-50
o1t 9 1-3->10 3 >10
312
Pa Wt g/cm?
a 1 221 6x 10°
2 139
3 272 180x 10° 25 0.91
@ 4 313 349x 10° 16 0.92
5 296 407x 10°
6 316
@ 7 238 103x 10° 7 0.82
) 8 265 250x 10° 16 0.95
om 9 327 500x 10° 20.3 0.93
2.
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14
8.13 10.57g/cm’

- 291
221 -

NaCl
cr
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Abstract

Geological Characteristicsand M etallogenic Prognosis of
Jiawula Ag-Pb-Zn DepositsIn Inner Mongolia

Han Shiging

Jawula Ag-Pb-Zn desopits is shallow location, middle-lower temperature
belongs to sub-volcanic epithermal vein deposits ,which is found by
Heilongjiang Geological Exploration Bureau for Nonferrous Metals. In recent,
the deposit is being explored because of its shallow location, large scale and
great economical significance.

The mine areais located in the southeast rim of Xiboliya platform and the
west side of the Eerguna-Hulun deep fault, namely the transitional crust
tectonic region between Xiboliya platform and China-Korea platform. In the
area there were Erathem and the Pre-cambrian old basements. Eerguna-Hulun
deep fault has entered intensive structure-magma active period with its
intensive action since Mescozonic Era. So it played a main role to stratas,
structures, magmas and mineralization of the ore field.

The northeast Muhaer fault and Jiawula-Chaganbulagen fault controlled
the north and south margin of the ore area. The volcanic-subvolcanic
instruction and eruption central and its radial, ring fault system developed in
the interchange part of northwest and northeast structures. The system
provided ideal space for instruction, eruption of Yanshanian taxite and
transportation and precipitation of ore liquid.

At present, there are forties ore bodies found in Jiawula ore area that they
are al situated in structure-crushed zone as nervation. The main ore body is
related to the radial fissure and northwest tension-shear fault belts. The
distribution of ore bodies has a close relationship with that of feldspar
porphyry, quarz porphyry, etc. and ore bodies al occurs in structure-crushed
zone near metallogenic period rocks or in its edge.

The largest ore body of the areais No.2, whose length is 1700m, average
level thickness is 5.18m, somewhere, its deepening is bigger than 600m. They
crop out discontinuously on the earth’s surface, become one in depth. The
thickness and grade of bodies vary obvioudly, the coefficient of variation of
grade is 88~127% and the coefficient of variation of thickness is 81%. The
average grade of silver ore bodies is Cu 0.59%, Pb 3.37%, Zn 6.39%, Ag
1168.75x 107,

The surrounding alternation of ore bodies is usualy limited in
structure-crushed belt and wall rock near ore bodies and they are developed
greatly in the structure-crushed zone including ore bodies of nervation, but
graduately weakened in the both sides of them. The type of ateration consists
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of dilification, chloritization, carbonation, hydromuscovite-illitization,
sericitization, fluoritization, epidotization, etc..

According to researching the mineral compositions of inclusions, rocks
and ores for the Jiawula deposit, it was thought that the deposit is formed by
three stages of metallogeny. The fist stage consists of arsenopyrite, pyrite,
sphalerite, quartz with higher temperature; The second one includes sphalerite,
arsenopyrite, magnetic pyrite, pyrite, galenite, chalcopyrite, native slver,
quartz, carbonate, chlorite with low temperature, while the third is magnetite,
sphalerite, chalcopyrite, pyrite, carbonate, quartz, etc. with lower temperature.
The pattern age of Lead in ores of the deposit is chiefly in
102.39Ma~133.05Ma and K-Ar age of the quartz-porphyry is about 121.02Ma,
so we deduce the metallogenic era is about in the late stage of upper
Cretaceous Epoch. The deposit has the feauture of small ore-forming pressure
and shalow ore-forming depth. The metalogenic fluid inclusions
characterized as middle-low temperature, pressure, fluid salinity and density.
The inclusions have not only a great deal of Pb, Zn, Ag, Cu elements but also
black organic compound such as CO,, NHa. It shows that the surfical water
join in the metallogenic fluid. Metallogenic elements migrate as alkali metal
ionic complex and precipitated rapidly in proper temperature, pressure,
concentration conditions.

Magmatism was strong and frequent in the mine area, whose ages from
late Hercynian to late Yanshanian, especially, the subvolcanic rocks of the late
stage of Yanshanian are related close to mineralization, which provided Ag, Pb,
Zn, Cu metallogenic elements and metallogenic fluid for the forming of the
deposit, in the mean time, minor metallogenic material came from wall rocks.

By analyzing the feauture of geological, geochemical, geophysical
conditions of the mineraization and the distribution of geochemical,
geophysical anomaly of the ore area, the author delineats three sorts of
ore-forming forecasting areas in the mineral district and its neighboring area
based on geological anomaly theory, ore-forming forecasting theory of
synthetic information and analogy method of geology as following:

Thefirst level forecasting area: Jiawula AgPbZnCu polymetallogenic area

The second level forecasting area: Caxi area.

Thethird level forecasting area: Yizishan area and Gaojigaoer area.

Key words. Jawula Heilongjiang Silver polymetalic  deposit
Ore-forming factors  Metallogenic prognosis
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