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Regional metallogenic predication and mineral reserves evaluation of lead
and zinc deposits in the Gangdise polymetallic ore-forming belt, Tibet
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Abstract: Skarn and hydrothermal vein deposits constitute the main resources of lead and zinc in the Gangdise
metallogenic belt. In recent years, especially since the beginning of the Geological Survey Project in 1999, great
progress in geological survey and resource exploration has been made, several large-size lead and zinc ore deposits
have been discovered, and many important regional geological data have been accumulated in Gangdise region.
Based on detailed collection of geological, ore deposits, minerals, geophysical and geochemical data and remote-

sensing information in this region, the authors established a mineral resources evaluation system based on GIS
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technology. The basic data of the mineral resources evaluation system cover a wide range of information, which
includes geology (stratigraphy, tectonics, magmatic rocks and metamorphic rocks), minerals (ore deposits and
mineralized spots), geophysical data (magnetic and gravitational method), geochemical data (individual and
composite Cu, Pb, Zn, Ag, Cd and Au geochemical anomalies) and geography. Using characteristic analysis
model and mathematical statistics, the authors determined the metallogenic model and quantitative geological
variables for prognosis of skarn and hydrothermal veinlike lead and zinc deposits respectively, which constitute
the dominant lead and zinc ore types in the Gangdise metallogenic belt. The result has shown that the most im-
portant geological factors for the prognosis of lead and zinc deposits include intermediate-acid granitic intrusive
bodies, known ore deposits and mineralized spots, individual Cu, Pb, Zn, Ag, Cd, Au, Bi geochemical anoma-
lies, composite Cu-Pb-Zn-Ag, Pb-Zn, Pb-Zn-Ag-Cd geochemical anomalies, positive-negative change of magnet-
ic anomalies, and middle-low negative gravity anomalies. According to the calculation of the MRAS system (de-
veloped by Institute of Mineral Resources, CAGS), 57 target areas for skarn and hydrothermal vein lead and
zinc deposits were delineated in the Gangdise metallogenic belt. The results obtained by statistics are in well ac-
cord with the geological deduction. The lead and zinc reserves were estimated by the arcal productivity method,
which shows that there still exists great potential for lead and zinc deposits in Gangdise region, and that the
predicated lead and zinc reserves within the depth of 1 000 m are over 290 million tons. The most potential lead
and zinc target areas mainly include Yaguirang-Sharang-Dongzhongsongduo, Bangpu-Songduoxiong-Xiamari-
Nongruri, Zexue lead and zinc deposits, Bengbunong gold deposit, Mengyaa-Longmala etc., in which the po-
tential lead and zinc reserves are over 20 million tons.

Key words: Gangdise metallogenic belt; lead and zinc deposit; Geographic Information System; statistical pre-

diction of ore deposit; mineral resources evaluation
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Fig. 1 Geological map of Qinghai-Tibet Plateau modified after Pan Guitang et al. 1997
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Fig. 2 Sketch map showing regional geological data coverage areas in Gangdise region Tibet
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1
Table 1 Geological variables for predication of ore deposits in the Gangdise skarn lead and zinc polymetallic ore-forming
belt Tibet
1 >70 0.171552 -
2 TJKE 0.228 099
3 0.142753
4 0.063 122
5 0.163 644
7 0.287201
8 0~2 km 0.186 783
9 0.123 399
10 Cu Cu>30x10"° 0.145715
11  Pb Pb>35x10"¢ 0.207 929
12 7n Zn>93x10°6 0.174 676
13 Cd Cd>300%x10° 0.287 201
14 W W>4.0%x10 ¢ 0.194 637
15 Mo Mo>1.6X10"6 0.084 895
16 Cu Cu>60x10"° 0.044 636
17 Pb Pb>70x10"0 0.114 796
18 Zn Zn>180x10° 0.134 549
19 Ag Ag>100X10° 0.205 104
20 Au Au>2.0x10 ° 0.235225
21  Bi Bi>0.8x10 ¢ 0.160 406
2 As As>30%1076 0.150 708
23 Sb Sh>2.0x10°6 0.07526
24 Ag Ag>400x10"° 0.089 112
25  ZnCd Zn>93x 10"+ Cd>300x 10~ ° 0.191318
26 Cu-Au Cu>30X10 %+ Au>2%x10"° 0.179 339
27  Pb-Zn Pb>35%10 °+Zn>93x10 © 0.191 318
X 107°+ X100+

28 PbZnAg Pb>35 % 10 ‘ Zn>90 % 10 0. 174 626

Ag>100% 10 °

8 X100+ 35X 10°°+
29 CuPbZn Cu>3010 7+ Pb>35 10 0.115414

Zn>90x 1076

X 6 4 X 64

30 Cu-Pb-Zn-Ag Cu>30>10 7+ Pb>35 10 ., 0.207929

Zn>90Xx 10 %+ Ag>100X 10
31 4100 D~ —100 nT 0.222 541
32 0.15~0.25 0.123 399
33 — 460~ — 555 mGal 0.269 353
34 0.27~0.57 0.092 787

Pb Cd Ag Au Cd Cu-Au Pb-Zn-Ag Cu-Pb-Zn-Ag
Cu-Pb-Zn-Ag
0.1~
0.2 0.16
Cu Zn As 0.29
Bi W Pb Zn Pb-Zn Zn-
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2
Table 2 Geological variables for predication of ore deposits in the Gangdise hydrothermal lead and zinc polymetallic
ore belt Tibet

1 >70 0.129 451
2 EELE2 E3 0.209 931
3 0.163 646
4 0.081 087
5 0.059 467
6 0.142 457
7 0.071 166
N 0.218 069
9 Cd Cd>300%10"° 0.247 102
10 Cu Cu>30x10"° 0.206 474
11 Pb Pb>35x10° 0.292 454
12 7Zn Zn>93x 10 ° 0.269 133
13 Sb Sh>2.0x107° 0.077 156
14 Ag Ag>100x10""° 0.265 878
15  Au Au>2.0%107" 0.269 76
16 As As>30%10°0 0.185 626
17 Mo Mo>2.0%10 ° 0.156 656
18 Cd R Cd>1200%107° 0.114 053
19 Cu Cu>60x10"° 0.070 665
20 Pb Pb>70%10"° 0.174 626
21 Bi Bi>0.8%10°° 0.225165
22 7n Zn>180x107° 0.149 398
23 Ag Ag>400x10"° 0.143 327
24 Au Au>8x 107 0.030 398
25 Pb Zn Pb>35%x10 ®+Zn>93x10 "¢ 0.284 320

Pb>35X10 0+ Zn>93x 10 °+
Ag>100x 10"+ Cd>300%10°
Cu>30%10 °+Pb>35%10 0+

7 CoPbinche In>03%10 0+ Ag>100x 100 200

(=]

26 Pb-Zn-Ag-Cd .259690

28 0.27~0.57 0.118 71
29 0.15~0.25 0.068 364
MRAS
>0.6
3 57 10 -
12 27
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Fig. 4 Geochemical subareas in the Gangdise hydrothermal lead and zinc polymetallic ore belt and surrounding areas Tibet
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Table 3 Geochemical subareas and background values and threshouds for lead and other elements in each subarea of the Gangdise
hydrothermal lead and zinc polymetaliic ore belt and surrounding areas Tibet

1 Il i v vV i VI

1:50 1:50 1:50 1:50 1:20 1:50 1:20
- 4.8 20.5 12.9 13.6 22.6 27.1 28.4
Cu 11.8 7.0 6.3 6.5 9.7 17.1 9.4
25 35 32 28 40 60 48
17.0 28.0 26.9 29.7 23.9 24.5 27.6

Pb 6.2 7.5 10.7 10.0 6.5 5.8 7.9
30 45 50 50 40 40 45
43.0 80.5 63.5 68.1 69.5 67.2 87.3
Zn 14.7 24.6 18.7 26.6 18.2 25.5 20.6
75 130 100 125 110 120 130

60 64 81 75 71 50 79

Ag 16 22 34 31 28 17 29
92 110 150 140 130 85 140

2003
1957 Queax b xH 5
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Table 4 Estimated lead and zinc reserves for Gangdise metallogenic belt Tibet
ot %
1076 10°° . 0% 10 ¢
Pb Zn Pb Zn Pb 7Zn Pb Zn  Pb+Zn
6 1 0.749  58.11 137. 57 40 100 202.64 366957.74  761312.19 305.80 634.43
17 Il 0.684 74.02 100. 34 45 130 59.40 172 367.26 143.64
16 I} - 0.752 74 139.66 50 130 144.16 345993.25 139262.28 288.33 116.05
23 I 0.622 67.97 251.97 50 130 7.40 13301.25 90 251.09 11.08 75.21
26 Il 0.641 78.53 123.72 50 110 11.50  32807.57 15783.29 27.34 13.15
29 I 0.674 117.0 181.43 50 100 303.46 2032955.4 2471027.2 1694.132059.19 240.0
30 Il 0.655 65.919 130.69 50 100 232.63 370329.55 713929.50 308.61 594.94
37 I 0.630 74.527 112.56 50 100 48.69 119433.84 61146.12 99.53 50.96
38 I - 0.850 50.786 104.78 50 100 954.94 75058.01 456 650.62 62.55 380.54
40 I 0.803 69.338 134.905 50 100 150.85 291707.87 526531.36 243.09 438.78
10 v 0.686 71.377 126.03 50 130 61.46 131372.99 109.48
11 v - 0.816 53.312 134.268 50 130  806.43 267088.48 344 182.86 222.57 286.82 107.32
14 [V 0.747 75.022 158 50 130 602.36 1507223.2 1673233.4 1256.021394.36
15 v 0.710 123.23 101.98 50 130 31.37 229739.96 191.45
18 I 0.719 63.744 156.133 50 130 190.59 261951.81 498078.20 218.29 415.07 235.53
19 I - 0.858 61.42 139.114 50 130 1245.85 1422758.9 1135466.2 1185.63 946.22 349.65
20 [V - - 0.849 73.12 220.25 50 130 820.81 1897705.1 7407780.5 1581.426173.15 539.32
31 Vv 0.651 143.3 280.3 40 110 19.11 197374.10 325390.22 164.48 271.16
32 Vv - 0.870 46.286 111.07 40 110 559.98 352005.68 59918.24 293.34 49.93
33 Vv - - 0.856 59.173 124.684 40 110 1360.70 2608862.3 1998045.9 2174.051665.04 115.0
39 V 0.817 28.412 128.324 40 110 158.94 291 234.33 242.70
41 Vv - - 0.844 47.313 72.58 40 110 431.92 315863.01 263.22
42 Vv - - 0.843 52.866 99.995 40 110 754.62 970 895.32 809.08 69.85
46 V 0.648 71.546 145.454 40 110 8.65 27 289.08 30669.72 22.74  25.56
49 Vv 0.750 51.078 112.368 40 110 33.95 37606.01 8038.55 31.34 6.70
48 W 0.655 182.08 339.8 45 130 8.50 116560.15 178394.51 97.13 148.66
50 M 0.749 83.332 156.31 45 130 20.31 77 861.48 53441.92 64.88 44.53
53 VI 0.629 307.11 168.37 45 130 14.86 389464.53 57013.29 324.55 47.51
57 M - 0.732  71.255 120.168 45 130 419.45 1101278.1 917.73

6492.90 5989.90
5214.30 9850.04
1404.30 240.71
13111.51 16 080.65 1656.67
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k 0.5~2.0
k 1 U 4 29
k 1  K,O NaO 29192.16 X 10* t 13111.51 %
2002 10t 16080.65 % 10* t
m v
12 482.80 X 10* t
k 1~1.5
I\ I
15064.35x10* ¢
VIovI
1645.01 X 10* ¢
k
k Pb+ Zn>100 X 10* t -
1.5 26 - -
6 - 5 2000
2 3
MRAS 1 700 %
4 10% ¢
a 0.5 - -
1.5 H 1000 m
AS 2 MAPGIS
6%
0 5 57
29
1
+ —

1000 m
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