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Regional metallogenic prognosis and mineral reserves estimation for porphyry
copper deposits in Gangdese polymetallic ore belt, Tibet
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Abstract

The search for porphyry copper deposits in the Gangdese metallogenic belt has made great advance since the
beginning of the geological survey project. Based on a complete acquisition of geological, ore deposit, geophysical
and geochemical data, the authors established a mineral resources evaluation system based on GIS technology. 35
geological factors for the prognosis of porphyry copper deposits were determined by means of mathematic statis-
tics. The most important geological factors for porphyry copper prognosis include granite, Cu, Mo, W, Au,
Ag, Bi geochemical anomalies, composite Cu-Mo, Cu-Mo-Au, Cu-Au-Ag geochemical anomalies, size of the dis-

covered ore deposit and middle-low negative gravity anomalies. According to the calculation of the MRAS sys-
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tem, 33 target areas for porphyry copper deposits were delineated in the Gangdese metallogenic belt. The result
of the statistical method is in accordance well with the geological deduction. The copper reserves were estimated
by the areal productivity method, which shows that there still exists a great potential of porphyry copper de-
posits in Gangdese and that the predicated copper reserves are over 100 million tons. The potential target areas
for porphyry copper deposits include Qulong-Jiama-Lankange, Songduoxiong, Bairong-Chongjiang, Song-
duowo, Jiru, Dabu, Tangbula, Youkalang, Pengbunong, Dongga, Xiongchun, Maire-Renqgingze, Mengyaa,
Cuibaizi, Gangda, Sharang-Yaguila, Winglong-Nongmala, Chongmuda, Luomainan and Lawo.

Key words: geology, Gangdese metallogenic belt, porphyry copper deposit, mineral resources estimation,

Geographic information system, ore deposit statistics
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Fig. 1 Geotectonic sketch map of Qinghia-Tibet plateau showing limits of prognosis and evaluation modified after Pan et al. 2004
1—Glaucophane schist complex 2—Fore-arc basin sediments 3—Tertiary volcanic rock 4—Granite 5—Suture zone 6—Thrust fault belt
7—Detachment fault 8—Strike-slip fault 9—Study area shown in Fig. 2 10—Major porphyry copper ore deposit 11—Lead-zinc deposit
12—Gold deposit  13—Gold-antimony deposit. Suture zones AKMS-Animaqing-Kunlun-Muzhitage suture zone ]JS—]inshajiang suture zone
CLS—Litang suture zone BNS-Bangong-Nujiang suture zone [YS—Indian River-Yarlung Zangbo River suture zone GCT—Great conversion
thrust fault GT—Gangdese thrust fault STDS—South Tibet detachment system MCT—Major central thrust fault MBT—Major boundary thrust

fault THS—Tethys Himalaya HHM—High Himalaya [LHS—Low Himalaya
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Table 1 Geological factors for predication of the Gangdese copper porphyry deposits Tibet
1 Cu-Mo Cu>30x10"°%+Mo>1.6x10"° 0.236372
2 — 460~ — 550 mG 0.236372
3 Mo Mo>1.6x10"° 0.230730
4 W W>4x10° 0.230730
5 0.225712
6 0.221626
7  AuAg Au>2.0x10 %+ Ag>100x10 ¢  0.219962
X107 %+ 6X107 0+
8  CuMoAuAg (u>30710 7% Mo> 1,610 ™ 5 1996
Au>2.0X10""+Ag>100x10
9  Cu-Au Cu>30X10"°+Au>2.0x107° 0.219962
10 Cu Cu>30x10"° 0.209812
11 Au Au>2.0x107° 0.202868
12 Ag Ag>100x10"° 0.202180
13  Bi Bi>0.8x10 ¢ 0.202180
Cu>30x10 °+Mo>1.6x 10 ¢
14  Cu-Mo-Au-Pb-Zn +AuU>2.0x10 2 +Pb>35x%x 0.189128
1070+ Zn>93x10 °
15 0.189575
16 0.182974
M
17 MoAg Mo>1.6X10 4+ Ag>100x10 ¢  0.187379 A ©
18 Cu Cu>60x10° 0.176965
19 +100~ =200 nT 0.168871
20 Cd Cd>300x107¢ 0.164951
21 Zn Zn>93x10° 0.148290
22 Pb Pb>35x10"° 0.164012
23 >70 0.150367
24 0.3-1.0 0.122824
25 Mo Mo>6.4x10"° 0.119676
26 As As>30x10°° 0.115187
27 0.113599
28 0.109443
29 0.15~0.20 0.097124
30 Sb Sh>2.0%x10 "¢ 0.082338
31 Ag Ag>400x10° 0.062512
32 Au Au>8x10° 0.035923
33 W W>16x107° 0.061781
34 Sn Sn>5x10"° 0.048609
35 N 0.016512
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Fig.2 Metallogenic probability color block map for Gangdese copper porphyry depositss Tibet
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Table 2 Geochemical subareas and background values and thresholds of copper and other elements in each subarea

within the Gangdese metallogeneic belt and neighboring areas

Cu 10°° Pb 10°°
- 1 1:50 4.8 11.8 25 17.0 6.2 30
- Il 1:50 20.5 7.0 35 28.0 7.5 45
- I 1:50 12.9 6.3 32 26.9 10.7 50
I\ 1:50 13.6 6.5 28 29.7 10.0 50
- V 1:20 22.6 9.7 40 23.9 6.5 40
VI 1:50 27.1 17.1 60 24.5 5.8 40
- I 1:20 28.4 9.4 48 27.6 7.9 4
Zn 10°° Ag 107°
- I 1:50 43.0 14.7 75 60 16 92
- I 1:50 80.5 24.6 130 64 22 110
I 1:50 63.5 18.7 100 81 34 150
- I\ 1:50 68.1 26.6 125 75 31 140
- V 1:20 69.5 18.2 110 71 28 130
VI 1:50 67.2 25.5 120 50 17 85
I 1:20 87.3 20.6 130 79 29 140
1.0
“ ” MRAS
K
“ ” " kil 3 a: 0.5
1.01 K 1.0 1 000 m
2007 2
K 0.89~1.01 3 MAPGIS
K
3
33 26
8 3
13 617.80
8 Cu 465 Il 1998.81
X106 vV 9 524.75
6 v 2 094.24
6.1 >100
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Table 3 The estimated copper reserves for Gangdese copper porphyry deposits Tibet
Cu Cu
10°° km? 10°° m> %
27 I} 32 95.56 34.56 24426 30.53
- 30 Il 32 366.85 40.28 303829 379.79
34 I 32 85.20 36.51 38415 48.02
33A Il 35 329.67 55.44 673882 842.35 35.0
33B I} 32 74.69 63.94 238535 298.17
- 38 Il 32 145.43 53.54 313189 391.49 312.0
20 Vv 32 29.45 34.30 6773 8.46
26 V 40 153.05 58.54 283715 354.64 10.0
- 28 Vv 40 344.79 66.10 899894 1124.87 208.1
29 Vv 40 217.69 72.96 717445 896.81
31 Vv 40 212.30 67.98 593939 742.42 50.0
21 V 40 56.00 146.00 593600 742.00 10.0
v 28 59.45 32.81 28566 35.70
v 28 38.93 43.71 61147 76.44
4
9 v 28 552.74 35.27 402065 502.39
8 I 28 40.70 34.05 24624 30.78
10 v 28 17.44 34.00 10464 13.08
14 v 28 57.55 47.78 113842 142.30 34.1
13A v 28 342.41 36.07 276288 345.36 1.2
+
11 I\ 28 490.71 34.82 334614 418.27
13B I 28 144.85 29.25 18135 22.66
- 16 I 28 410.89 33.33 219168 273.96 7.9
- 15 v 28 323.62 33.76 186470 233.09
4
22 vV 40 865.01 52.82 1108941 1386.17
32 vV 40 856.65 78.19 3271130 4088.91 967.6
39 V 40 83.10 58.19 151143 188.93 35.0

13617.79
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