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1 ( ,2011 )
Fig 1 Geological scheme of Nadun deposit (modified from No. 5 Geological Party, Tibet Bureau of
Geology and Mineral Exploration and Development,2010®)
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(a)—The tectonic position sketch map of Nadun deposit; (h)—geological sketch map of Nadun deposit; (c¢)—ore deposits distribution sketch
map of Duolong ore district; 1—talus and residual material of Quaternary(Q) ;2—andesite, andesitic porphyrite and andesite-basalt of lower
Meirigie Fm of the Lower Cretaceous(K;m') ;3—dark grey silty slate and feldspar quartzsandstone of Quse Fm of the lower Jurassic(J1q¢');
4—granodiorite porphyry;5—hydrothermal breccias;6—diorite porphyry; 7—alternating andesite; 8—position and number of boreholes; 9—
measured / deduced faults or tectonic fracture zone; 10—range of limonitization at the surface; 11—geological boundary; 12—measured

unconformity geological boundary;13—ore bodies for “333”;14—ore bodies for “334”
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Table 1  Analysis results of scanning electron microscope (SEM) of drill core samples from Nadun deposit ( %)
Cu Fe Mg As Bi S O
12. 78 67. 04 | 20. 17 Cuy, 17Bis, 5757
53 9. 39 25. 19 Mn:10. 51 Mg, 96 Cag, 24 Ming, 97 Feq, 09 Og
35. 94 | 42. 02 19. 69 | 2 35 Cup. 01 Fer, 21S2
NDZK001-11 )
18 6 61 24 | 20. 16 Cug, 93 Bio, 9352
1 95 78 03 20. 02 (Cuo, 07 qBio, 77)253
2. 56 80. 35 17. 09 (Cuy, 06 » Big, 5140203
NDZK001-15 0. 72 [0 81 3. 77 Au:78. 92;Ag; 15. 78 <Au-CUu 03 ¢FC<)_ 04 sAgo_ 37 ) 1. 00
63. 02 | 5 86 2325 | 7.87 Cuy, 02 Feo 21551 470
3373 | 25. 32 35. 13 | 5 81 Cug, 97 Feq 332
NDZK001-30 _ .
20. 71 | 8 58 245 | 2L 45| 6. 39 Pb.18 37 Cuy, 46 Feo 69 Big, 53 Pbo, 10S5 O1. 79
6. 61 1 87 14 6. 89 Pb:70. 63 Pbo, 75 Cug, 24 Feo, 05 SO, 99
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Table 2 Measured results of homogenization temperatures, salinity, density of fluid inclusions from Nadun deposit
C) C) (% NaClegv. ) (g/cm®)

ND-6-1 290~414 —8 4~—3 2 5 26~12 16 0. 67~0. 83

ND-17 250~550 —21. 2~—0.8 1L 4~23 18 0. 62~1. 00

ND-18 210~422 —17. 5~—2.6 4. 34~20. 60 0. 56~1. 01

ND-22 258~403 —26. 8~—0. 8 1. 40~26. 68 0. 67~1 02

ND-26 232~430 —9.0~—0.1 0. 18~12 85 0. 50~0. 90

ND-31 160~402 —26. 7~—0. 2 0. 35~26. 62 0. 69~1 01

ND-10 306~362 —7.0~—13 2. 24~10. 49 0. 67~0. 78

ND-14 264~395 —16. 9~—1 2 2. 07~20. 15 0. 61~0. 91

ND-15 185~363 —5 9~—3 2 5. 26~9. 08 0. 69~0. 93

ND-26 318~550 —8& 7T~—49 7. 73~12. 51 0. 28~0. 80

ND-27 222~386 —10. 6~—0. 9 1 57~14. 57 0. 59~0. 87

2
Fig 2 The laser Raman spectrogram of fluid inclusions of Nadun deposit
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3 (%), (X107%) 3
(X107°) NDZKO|NDZKO0|NDZKO[NDZK0[NDZKO[NDZK0NDZK0
Table 3 Analysis of major elements (%), trace 001-05 | 001-06 | 001-07 | 001-29 | 001-31 | 001-33 | 001-34
elements( X 107°) and rare earth elements o 107 86 9 8L T 66 5 10l 12
HI 349 | 271 | 288 | L 97 | 292 | 3 46 | 3 37
(X107°)of Nadun granodiorite porphyry Sn 356 | 305 | 376 | 365 | 332 | 413 | 32
NDZKONDZKONDZKOINDZKIINDZKOINDZKOINDZES cd 168 |0 141 |0 018]0 119 |0 755 | 0. 619 | 1 87
001-05 | 001-06 | 001-07 | 001-29 | 001-31 | 001-33 | 001-34 In 0. 085 |0 085(0.493 0. 171 ]0. 071 ]0.034]0. 328
Si0, | 6389 | 68 64 | 66. 19 | 65 95 | 61 17 | 63 20 | 61 49 Sb 217 1 853 | L5 | 7.06 10577 154 | 7. 74
ALO; |19 68|15 87 |18 91| 13 3 | 18 21 | 14. 47 | 17 84 Cs 105 465 | 114 | 468 | 629 | 855 ) 133
Fe,Os | 793 | 879 | 737 | 1L 05| 10.2 |14 19| 7 34 Ba 718 | 509 | 474 | 984 | 304 | 191 | 369
MgO | 0.293]0 404 |0 715| 1.83 | 1.81 | 1. 21 |0 812 EZREE | 98 7 | 8L 09| 70. 62|88 92 | 77. 90 | 29. 09 | 69, 77
a0 o 10a 0093 la 108 20 | aas | oas o327 LREE |85 35| 70 48 | 62 81 | 80, 14 | 66. 62 | 21. 15 | 57. 45
Na;O | 0.193 |0 1190 097 | 0. 11 | 0. 10 | 0 21 |0. 103 HREE | 13.38 | 10.61 | 7. 81 | & 78 | 1L 28 | 794 |12 31
K:O | 572|526 | 57 | 38 520|370 |5 46 Lipe/Hrep| 638 | 664 | 8 04 ] 013 | 591 | 266 | 4 67
MnO | 123 |0059| 0.06 | 0.86 | 1.88 | 132 |0 347 Lax/Yby | 5 74 | 5.65 | 823 | 9.92 | 567 | 154 |3 87
TiO, | 063 |0 486 |0 584 |0 394 | 0.55 |0 7340, 513 oEu 0.98 | 0.89 1 0.70 | 084 112 | 108 | 076
P,O; | 0181|0156 |0 175 |0 121 | 0 21 |0 192 |0 148 oCe 0.99 | 096 ] 0.95 ] 097 | 0.94 | 081 ] 096
FeO | 011|040 | 042|450 |58 | 558|127
La 197 | 159 | 156 | 188 | 158 | 3.83 | 12 4 C 4f.h. ,
Ce 301 | 318 | 29 37 | 20.6 | 7.94 | 25 2 0 5~2mm. 5% ~10%
Pr 433|301 | 326 | 431|349 L4 |3 21
Nd 172 15 | 123|161 | 138|607 | 131 ’ o ’
Sm 385303 | 217|312 | 29 | 142|285 0. 5~3mm, 5%,
Eu 117 |0.842 |0 484 | 0.812| 103 | 0.49 |0 692 ’ ¢ 1o
Gd 332 | 261 | 202 | 267|263 | 132259
Tb | 0562|0431 |0 3320 414 | 049 | 0. 305 |0 507 >
Dy 326 | 249 | 188 | 21 | 293|202 |3 24 ( 3g; 4d,
Ho |0 725|0 574 |0 4320 442| 0,64 | 0.47 | 0. 73 ’ 3
Er 226 | 184 | 133 | L34 | 192 | L45 | 218
Tm | 0399|0326 |0 226 |0 227 | 0. 337 | 0. 284 | 0. 384 ~20cm, ’
Yb 246 | 202 | 136 | 136 | 2 | 178 23 . . . , .
Lu | 0394 |0 318|0 228 |0 2240 329 |0 314 |0 382
Li 447 | 309 | 164 | 356 | 16.4 | 152 | 3 22 ’ ’ ’ ’ ’
Be 154 | 181 [0877] 103 | L74 | 172119 ’ ’ 1076~
Se 135 | 1.6 | 131 | 852 | 122 | 18 | 134 20% , ( 4o,
v 127 | 104 | 121 | 112 | 117 | 164 | 118
Cr 447 | 358 | 5.2 | 704 | 384 | 175 | 9 03
Co 255 | 568 | 388 | 24 | 262 | 368 |24. 6 ’ 1~5mm,
Ni 439 | 348 | 146 | 871 | &9 | 17.7 | 6 44 , .
Cu 3089 | 2201 | 1292 | 128 | 25 1 | 2813 | 442 . . (
Au 9.13 | 277 | 127 | 105 | 433 | 288 | 13 9
Zn 293 | 158 | 555 | 156 | 760 | 661 | 68 6 Se;  Ad),
Ga 2205 | 181 | 261 | 155 | 19.8 | 21.5 | 22 2 ) ,
Rb 176 | 191 | 232 | 133 | 221 | 169 | 265 , X . (
Sr 137 | 74 | 201 | 6L1 ]394 |67.3]3509
Y 14 | 10412 1L2 154|115 |179 shy, 2%.
Nb 6.31 | 507 | 561 | 442 | 58 | 491 | 44 32
Mo |0.588|0.779| 1.5 | 327 | 1. 14 |0 857 |0. 858 321
Ta | 0.674 |0 5110 575 |0 351|0. 584 |0 426 | 0. 339
w 514 | 67.8 | 185 | 126 | 621 | 222 | 9.6 ’
Re | 0.007 |0 0080 0060 0150 025]0 026] 0. 03 N N N N N
TI 221 | 211 | 228 | 146 | 23 | 155 | 229 . ,
Pb 30 | 135|882 | 167 | 1L9 | 119 | & 57 - -
Bi 0.588 | 134 | 266 | 284 | 1.08 | 515 |3 94 °
Th 59 | 519 | 519 | 316 | 548 | 298 | 2 47 - N
U 134 | 145 | 133 |0.793| 326 |0.908| 1 12 . . . . ,
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Table 4 Measured results of in-situ test of trace elements ( X 107°) in pyrites of Nadun deposit

Fe

S

Ni

Cu

Zn

As

Se

Ag

Au

Ti

Pb

Bi

Sh

Co/Ni

4%
5%
6%

10
11*
12*
13%

14

15

16

17

18
19*
20%
21%

22

23

24
25*
26 *
27%

28

29

30

31

32

33

34

35

36

37

38

39

40

11

12

43

44

15

NDZK0001-7-1

NDZK0001-7-2

NDZK0001-7-3
NDZK0001-10-1
NDZK0001-10-2
NDZK0001-10-3
NDZK0001-10-4
NDZK0001-10-5
NDZK0001-10-6
NDZK0001-13-1
NDZK0001-13-2
NDZK0001-13-3
NDZK0001-13-4
NDZK0001-13-5
NDZK0001-13-6
NDZK0001-18-1
NDZK0001-18-2
NDZK0001-18-3
NDZK0001-24-1
NDZK0001-24-2
NDZK0001-24-3
NDZK0001-24-4
NDZK0001-24-5
NDZK0001-24-6
NDZK0001-27-1
NDZK0001-27-2
NDZK0001-27-3
NDZK0001-27-4
NDZK0001-27-5
NDZK0001-27-6
NDZK0001-31-1
NDZK0001-31-2
NDZK0001-31-3
NDZK0001-34-1
NDZK0001-34-2
NDZK0001-34-3
NDZK0001-34-4
NDZK0001-34-5
NDZK0001-34-6
NDZK0001-36-1
NDZK0001-36-2
NDZK0001-36-3
NDZK0001-36-4
NDZK0001-36-5
NDZK0001-36-6

511126
486036
461622
464756
469614
499286
502450
561559
567539
491804
469454
498265
501265
509210
473966
533901
519907
500498
515511
477811
530050
488511
504605
489863
466880
477667
461613
493271
473702
469023
475189
449914
461066
499159
459956
472628
496116
433182
542698
490652
512726
566848
408757
473815
509012

477024
505860
515153
531838
521062
485376
475668
421058
416336
476394
529310
494107
492687
476394
502443
465441
478622
468086
471442
516570

466917] ¢

507952
467221

488753] ¢

532309
520625
537606
491974
513231
521191
523892
548218
534233
482580
525453
523180
476471
564113
451669
508410
484491
432465
466903
498869
478138

172
303.
169.
199.
29. 48
0. 987
15. 59
127.9
149. 4
4533

— 0 B D O = W O

44. 04
0. 725
15. 04
DBL
2021
1719
95. 40
65. 94
133. 8
7. 904
3807
128 6
163. 8
102. 3
89. 29
1 412
1. 569
8 361
147. 3
15. 14
58. 26
38 57
110. 9
124. 6
DBL
2. 925
1. 945
118 6
56. 60
85. 76
12. 82
41. 36
52. 92
99. 14
112. 1
84. 56
99. 79
77. 22
107. 1
318 8
9. 094
170. 7
411 3
1493
1066

527. 3
50. 52
20. 17
248 0
48 67
446. 2
6337
3758
6882
9794
69. 16
74. 51
4399
3421
20653
4. 041
8 561
39. 72
3359
2339
86. 59
14. 64
5054
1811
2. 887
0. 650
0. 646
9. 732
8 973
7. 605
4. 676
29. 11
4. 738
695. 3
868 5
44. 66
324. 0
114. 5
11 75
12. 34
1905
6. 797
23. 20
1102
121. 1

7. 582
672. 0
29. 66
7.776
3L 11
176. 2
19. 26
21. 15
46. 42
3549
5. 891
20. 65
64. 27
845. 7
22. 16
DBL
4. 184
37. 01
46. 87
22. 80
11. 07
5. 372
10. 40
40. 87
5. 498
5. 701
55. 87
216. 8
2. 325
11 73
94. 90
10. 05
11. 96
210. 8
17. 57
102. 6
69. 22
754
257
658
769
664
706
265
27. 10

© © W o> P >

3979
963. 4
290. 5
1673
3383
3772
1986
771. 8
1585
173. 2
71. 46
225.7
8 194
110. 8
17. 26
170. 4
215. 3
370. 7
12. 47
45. 31
3.023
21. 42
87. 51
10. 20
DBL
1. 294
DBL
365. 1
79. 77
462. 1
57. 13
26. 20
2. 753
60. 47
112. 4
33. 26
48. 03
15. 62
21. 33
0. 608
7. 265
0. 161
15. 04
6. 464
10. 88

56.
49.
84.
16.
27.
60.
20.
21
23
76.
74,
58
71
69.
64.
12.
41

13
23
33
24
44
20
19
25
39
06
79
97
53
63
49
51
27

5. 454

16.
32
24.
48
23
16.
47.
38
21
19.

25
57
17
14
08
73
42
69
35

95

DBL

12.
41
25.

68
51

50

0. 825
34. 96
102 4

49,
10.
24
14.
37.

24
37
60
36
76

148 4

19.
30.
46.
52

92
35
00
18

0. 999
0. 395
1. 162
DBL
0. 605
2. 542
12. 30
5. 168
10. 42
7. 157
DBL
0. 433
4471
0. 486
6. 440
DBL
DBL
3. 322
0. 596
0. 046
0.

256

0. 400
0. 050
0. 063
0. 005
0. 141
1. 210
0. 718
369
806
103
025
033
020
007
079
021
005
0. 275

=Nl e === =]

DBL
0. 036
0. 009
0. 053
0. 035
DBL
0. 018
DBL
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136
020
037
033
173
099
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174
079
029
074
DBL
DBL
0. 071
0. 212

SO0 0L L L L L L e 22

15. 774
1403. 4
781. 8
15. 768
27. 372
23. 976
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2548, 2
247. 98
15. 972
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35. 688
35. 67
16. 272
21. 168
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17. 622
70. 68
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22. 872
69. 06
266. 34
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23. 55
43. 38
19. 602
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673. 8
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31. 176
43. 878
77. 76
1793. 4
270. 66
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27. 492
1543. 2
16. 5
14. 874
18 54
4905, 6
169. 44
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84. 64
153. 7
254. 0
1 547
7. 966
2502
1123
1161
1027
7. 112
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9. 137
3253
14. 56
38 51
3. 059
3. 178
336. 4
9. 312
14. 60
5. 637
5. 264
2. 514
7. 476
0. 028
1. 007
0. 019
18. 45
25. 36
12. 34
0. 286
3,724
4. 291
19. 95
2591
14. 63
31 16
41. 68
12. 30
44,78
0. 981
0. 253
10. 03
18 78
11 44

1. 401
1. 345
42. 82
3. 354
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1. 446
124. 2
4819
74.79
7. 394
0. 002
4. 596
1 144
2. 841
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33. 60
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13. 45
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0. 688
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DBL
0. 187
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0. 052
9. 195
0.
0.
0.
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5 NDZK0001 .
Table 5 Measured results of sulfur isotope of NDZK0001 (Electrum) : (
borehole from Nadun deposit 6a)
34 Sy cpr (%o )
veeor (Of) (m (Cinnabar) . , ,
1 NDZK0001-08 —6. 1 27,7
2 NDZK0001-09 —52 30, 5 ( ) ¢ S0,
3 NDZK0001-10 —6.6 313 ,
4 NDZK0001-11 —7.0 34, 4 - - -
5 NDZK0001-12 —52 36, 6
6 NDZK0001-13 —6.3 387 30m ,
7 NDZK0001-14 —6. 0 39. 5 N N y
8 NDZK0001-16 -39 42,2
9 NDZK0001-20 —3.3 528 ’ A
10 NDZK0001-22 —55 56, 4 ; ,
11 NDZK0001-25 —4.6 75. 8 59, i
12 NDZK0001-27 —4.6 77,0 3
13 NDZK0001-29 —6 2 80, 5 ; - 0~
14 NDZK0001-08 —4.3 27. 7 155m , ,
15 NDZK0001-09 —2.2 30, 5
16 NDZK0001-10 —45 313
17 NDZK0001-11 —2.4 34, 4 > > > > >
18 NDZK0001-12 —30 36, 6 ., 5% ~20%,
19 NDZK0001-14 —2.7 39,5
20 NDZK0001-15 —2.7 10, 1 °
21 NDZK0001-16 0.4 12,2
22 NDZK0001-20 0.0 52. 8 4
23 NDZK0001-22 —2.4 56, 4
24 NDZK0001-23 0.2 63. 8
25 NDZK0001-24 —3.7 725 ,
26 NDZK0001-25 —16 75. 8
27 NDZK0001-27 —16 77,0 ’
28 NDZK0001-29 —14 80, 5 (Lu Huanzhang et al. , 2004) ,
29 NDZK0001-34 0.7 144
30 NDZK0001-13 —7.1 38,7
31 NDZK0001-15 —45 40, 1
b Y
\ N N ( 5a~h), .
o 41
b
o . ’ Huanzhang et al. (2004)
IOOp.m ’ 5 % ’ ) °
( Sa N d N g) ° . ’
s 100#1‘1] . .
. N (
Sb.e D (I . (I H
: ¢ 5b), (I, 1 ,
o H,O(VH,0O) (L)
(Cu; BiS, ; Wittichenite) ; , ,
s s . 11
(CuBiS;) , C be), , (V). (L),
, , 10 (S, , . I

Nloopmv ( 5d\g)a . ’



3
Fig 3 Pictures of specimens of Nadun deposit
(a)— 3 (b)— ;(0)— s(d)— ( )3
(e)— s(D— s (g)— ;(h)—
(a)—Landforms of Nadun deposit; (b)—diorite porphyry; (¢)—porous silicified pyroclastic rock in the ground;
(d)—oxide ores in the ground (include peacock petrochemical and quartz vein) ; (e) —hydrothermal breccia;

(f)—porphyroclastic texture of granodiorite porphyry; (g)—brecciated vein in granodiorite porphyry; (h) —feldspar-quartz sandstone
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4
Fig 4 Pictures under the microscope of samples of Nadun deposit
(a)— s (b)— s(c)— s (d)— ;(e)— (Cbn)
(Mag) s (DH— (Srt) ;(g)— (Kao) (Ep); (h)— (PD
(Srt)

(a)—Quartz porphyroclast of granodiorite porphyry; (b)—inequigranular porphyritic texture of granodiorite porphyry; (c¢)—anhedral
quartz; (d)—hydrothermal breccia; (e)—carbonation (Cbn) - magnetite ( Mag) amphibole phenocrysts; (f)—sericitization (Srt) for
corroded feldspar phenocryst; (g)—kaolinization (Kao) and epidotization (Ep) feldspar phenocryst; (h)—residual zonal structure and

muscovitization of plagioclase (P



5

Fig 5 Pictures under the microscope of metallic mineral samples of Nadun deposit

(a)— (Mag) ; (b)— (Cpp) (Py) (Dg) ;(0)— ( ) (Cin) ; (d)—
(Py) (Aw , (Sp);(e)— (Emp) (Wit) ; () — (Cpp) (Py) (Bn); (g)—
(Py). (Gn) (Sp); (h)— (Sd)

(a)—Magnetite (Mag) ; (b) —chalcopyrite (Cpp) and pyrite (Py) vein, digenite (Dg) filling in them;(c)—cinnabar (Cin) shows bright red
in strong light transmission; (d)—gold(Auw)in pyrite (Py), sphalerite (Sp);(e)—emplectite (Emp) and wittichenite (Wit) ; ({)—exsolution

of pyrite (Py) and bornite (Bn) in chalcopyrite (Cpp) ; (g)—pyrite (Py), galena (Gn) and sphalerite (Sp) ; (h) —siderite (Sd)
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6

Fig 6 Pictures under SEM and energy spectrum of some minerals of Nadun deposit

(a)— (Ele)
(c)— (Emp)

;(b)— (Py) (Aw)
s (d)— (Wit)

(a)—Survey point of electrum (Ele) in scanning electron microscope (SEM) ; (b)—gold (Au) in pyrite (Py);

(c)—energy spectrum of emplectite (Emp) under SEM; (d)—energy spectrum of wittichenite (Wit) under SEM

; 70%,
I 11 .
, 5~26pm . 15~18um .
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1 10pm, 25%;
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. 10~20pm . 10%~50%
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I
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Fig 7 Pictures of fluid inclusions of Nadun deposit
(a)—ND-26( )3 (b)—ND-26( )5 (¢)—ND-31( )5 (d)—ND-31( )5 (e)—ND-15¢( )
() —ND-26¢( )3 (g)—ND-26( )3 (h)—ND-27( )

(a)—ND-26(quartz phanerocryst) ; (b)—ND-26(quartz phanerocryst) ; (¢c)—ND-31(quartz phanerocryst) ;
(d)—ND-31(quartz phanerocryst) ; (e)—ND-15(binder) ; (f) —ND-26 (binder) ; (g) —ND-26 (binder) ; Ch)—ND-27 (binder)
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8 V-L

Fig 8 Histogram of homogenization temperature of V-L fluid inclusion of quartz from Nadun deposit

9 V-L

Fig 9 Histogram of salinity of V-L fluid inclusion of quartz from Nadun deposit

) H, O (Yang Chao et al. ,2014),
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10 TAS () K,O-SiO, (b)
Fig 10 TAS (a) and K, O-SiO, (b) diagrams for typical samples of granodiorite porphyry from Nadun deposit
1— ;2a— ;2b— 53— 54— 55— 56— 37— 38— 39—
;10— ;11— ;12— ;13— ;14— ;15— ;16—
;17— ;18— / /

1—Olivine gabbro;2a—alkaline gabbro; 2b—subalkaline gabbro; 3—gabbro diorite; 4—diorite; 5—granodiorite; 6—granite; 7—quartzolite; 8—
monzogabbro; 9—monzodiorite; 10—monzonite; 11-—quartz monzonite; 12—syenite; 13—foidite gabbro; 14—foidite monzodiorite; 15—foidite

monzosyenite; 16—foidite syenite; 17—foidite plutonic rock;18—tawite/urtite/italite

11 (a) (b
Fig 11 Chondrite-normalized REE patterns (a) and spider diagrams (b) of Nadun granodiorite porphyry
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, 73. 73 X 10°°, LREE/
7 HREE 2. 66~9. 13, 6. 20,
(NDZK0001-5~7; NDZK0001-29,31,33.34) , . .
3, SiO, 55 9% ~ SEu 0 7~1 12, 0. 91,
65. 67%, 60. 52%; Na, O+ K, O ;0Ce 0. 84~0. 99,
3. 54% ~5.563%, 4. 83%; TAS  ( 0. 94, .
10,a) ; 10b 11b ,
; A/ (LILE:Rb.K), Nb, Ta,
CNK L 63~2 93, 2.6, P.Ti (HFSE) .
52 53
NDZK0001

30 118 ]

o



2017

1580 http://www. geojournals. cn/dzxb/ch/index. aspx
. « 4, s ¢ 6),
Co,Ni . Co 6
0. 987X 1075 ~ 1430 X 10°%, 365. 82 X Table 6 Longitudinal variation statistics of sulfur
10 Ni 0. 725X 10 °~1066X10"°, isotope of Nadun deposit
159, 294 X 10 %; Co/Ni 0. 091 ~ (m) 8USGC D BUSURC )
20~30 —6. 1(1) —4.3(1)
269. 216, 28. 013, 30~140 —6. 05(6) —2.96(5)
,Co , 40~50 -3 9(D —1 15(2)
Ni . .Co 50~60 — 4 4(2) —1.2(2)
B B 60~70 0. 2(1)
0. 257 X 1077 ~ 2192 X 107", 70~80 — 4 6(2) —2.3(3)
379. 993X 107%;Ni 1. 945X107°~1719X 80~90 —6.2(D —1 4(1)
10°°, 227. 706 X 10 °;Co/Ni 0. 05 6 R &S
~8. 523, 4. 219, 20m ,  40~50m
Au ,  50m )
. Au 0. 005X 10" % ~0., 806 X . o*S 20m
10°°, 0. 17X107"%; . 60~70m ,
Au , Au , 80m ,
1. 294 X 107 ~ 3772 X 10°°%, .
919. 55X10°°, . 6"'S “ ”
5 4 (Feng Jianxing et al. , 2008) o
5,
&' Sv-cor C 12 . 6
8 Sy_cpr — 4. 5%~0. 7%o 6.1
—1 95%,, —7%o~—3. 3%, )
—5. 43%q, S > 400~550C ,
> > ) «C 2, 8,
(Shan Liang et (Heinrich et al. , 1992),
al. , 2009), , )
(
320~440°C 18 35% ~26. 7% NaClegv. ),
) N (She Hongquan et al. ,
2006;Li Guangming et al. , 2006, 2007),
12

Fig 12 Frequency histogram of sulfur isotope of Nadun deposit
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Table 7 Comparison chart between Nadun deposit features and typical low-sulfur epithermal deposit
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Abstract

Nadun deposit is located in the southwest of the Duolong ore-cluster district in the Bangong Co-
Nujiang River metallogenic belt of Tibet, which has huge potential of mineralization. But its research and
exploration degree is very low and only one Au-bearing body has been delineated. Therefore, this deposit
is of great outlook for prospecting. This study carried out research on facieology and mineragraphy, fluid
inclusions and geochemical characteristics of the Nadun deposit. Principal altered minerals in the Nadun
deposit include kaoline, sericite, epidote, calcite and dolomite, etc. , in company with typical metal
mineral assemblage, such as electrum, cinnabar, galena and sphalerite. Homogenization temperatures of
fluid inclusions in phenocrysts and cements distribute mainly between 222°C and 360°C. The fluid
inclusions are dominated by H, O, with minor CO,. Salinities of fluid inclusions in phenocrysts can be
divided into two groups: high values (18 35% ~ 26, 7% NaCleqv. ) and low values (0. 18% ~ 12 85%
NaCleqv. ). While the salinity of fluid inclusions in cements is low and ranges from 1. 6% to 12. 5%
NaCleqv. These results suggest that fluid inclusions formed in the environment of mediumr-low temperature, low
salinity and oxidization and ore-forming fluids of the Nadun deposit were distinctly affected by atmospheric
precipitation. The SiO, content of granodiorite porphyry is in the range of 55 9~65 67% (averaging 60. 52%)
and the Na, O+ K, O values of samples are in the range of 3. 54~5 563 percent (averaging 4 83%), indicating
that rocks belong to peraluminous rocks of high-potassium calc-alkaline series to shoshonite series. A/CNK values
are in the range of 1L 63 ~ 2 93, and the average is 2 6, reflecting that protolith is peraluminous rocks.
Granodiorite porphyry has a total REEs of 29, 09X 10 °®~98 73X 10", with slightly negative Eu anomalies(§Eu
=(, 7~1 12)and without Ce anomaly(6Ce=0. 84~0. 99). The rocks are characterized by enrichment of large ion
lithophile elements (Rb and K) and depletion of high field strength elements (Nb, Ta, P and Ti), suggesting
typical features of island arc volcanics. Ratios of Co/Ni in veined pyrites range from 0. 05 to 8 523 with an
average of 4. 219, and this indicates that the veined pyrites are of hydrothermal genesis. Paragenetic
relationship between veined pyrites and quartz breccia vein suggests that they are the product of late
hydrothermal minerallzation. §*' S values of pyrites are in the range of — 0. 45~ 0. 07 percent, and the
average is —0. 195 percent; 0*'S values of chalcopyrites are in the range of —0. 7~ —0. 33 percent, and the
average is —0. 543 percent; relatively low §34S values with part being negative show that sulfurs in the
deposits were affected by reducing sulfur. Main ore-bearing rock of the Nadun deposit is granodiorite
porphyry in which characteristic minerals (electrum and cinnabar) have been found in the deposit. Fluid
inclusions are characterized by medium-high temperature fluids of porphyry copper (gold) deposits.
Therefore, the genetic type of the deposit belongs to porphyry copper (gold) deposit superimposed by low-
sulfur epithermal deposit. The factor analysis shows that the earliest diagenesis resulted in the formation
of intermediate-felsic rock bodies. The main mineralization of the deposit should be hydrothermal copper-
gold mineralization, followed by lead-zinc mineralization, magnetitization and potassic alteration, with

involvement of carbonatic fluid in the late stage of mineralization.

Key words: facieology and mineragraphy; low-sulfur epithermal deposit; Nadun Cu ( Au)
deposit; Tibet



