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Fig.1 Geological sketch map of the Pulang porphyry copper deposit (modified after Yunnan Geological Survey)
1—Quaternary; 2—Upper Triassic Tumugou Formation; 3—Indosinian quartz monzonite porphyry; 4— Indosinian quartz diorite
porphyrite; 5— Indosinian granodiorite—porphyry; 6—Hornfelsized belt; 7—Propylitization belt; 8—Potassic—alteration belt;
9—Sericitolitized belt; 10—Geological boundary;11—Alteration boundary;12—Attitude; 13—Fault; 14—Ore body; I —Yangtze
block; Il ~Garze—Litang suture; ll =Yidun Island—arc belt; N*Zhongza massif; V —Jingshajiang suture ; V[*Jiangda*Weixi
volcanic arc; VI—Changdu—Langping block ; Vll—Sandashan—Jinghong volcanic arc; X ~Langcangjiang suture ; X —Baoshan block
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Fig.2 Micrographs of rocks and ores
1—Quartz diorite porphyrite, porphyritic texture, matrix with hypidiomorphic granular texture, plagioclase phenocrysts
with polysynthetic twin and zonal structure, biotite phenocrysts showing redish brown flake, crossed nicols; 2—Copper—
bearing quartz diorite porphyrite ; 3—Quartz monzonite porphyry, porphyritic texture, matrix with hypidiomorphic
granular texture, composed of potash feldspar, plagioclase,quartz, biotite etc., crossed nicols; 4—Copper—bearing quartz
monzonite porphyry

F1 LABCAET ETREM(%)
Table 1 Major element content of the Pulang porphyry copper deposit

RS
HA
kA
SiO,
TiO,
ALOs
F6203
MnO
MgO
CaO
NaZO
Kzo
P205
SR
?
SI
DI

4816—1B

62.12
0.75
1527
3.68
0.04
3.82
6.35
5.28
0.23
0.10
1.79
99.42
1.54
29.86
61.59

4816—1b  4707—B2  4707—B1 PL1—1
TR KH

62.34 53.39 52.47 61.19
0.76 1.52 1.56 0.72
14.92 14.95 15.19 14.61
291 8.27 8.44 6.08
0.04 0.09 0.09 0.07
3.26 4.57 4.70 3.85
6.25 5.38 5.62 5.36
4.90 2.60 2.82 2.93
0.28 4.45 4.53 4.07
0.36 0.62 0.64 0.41
298 4.61 4.67 1.28
99.00 100.45 100.73 100.57
1.32 421 4.97 2.66
29.16 23.54 23.49 23.19
63.33 55.74 55.15 63.02

PL2—1

62.86
0.75
14.87
6.05
0.02
3.25
0.41
2.18
7.18
0.41
2.88

100.87

431
17.69
80.09

2801—1  3601—1

KB
65.91
045
15.12
4.04
0.03
1.55
271
3.08
5.13
022
1.73
99.98
2.90
11.39
78.36

62.11
0.68
14.38
4.58
0.04
3.12
5.06
3.26
4.02
0.40
1.92
99.57
2.69
21.17
68.06

PLSI—1 |

57.11
0.71

14.21
6.47

3.90
4.95
6.81
4.69
0.42
1.18
100.52
9.21
18.07
66.48

YS12
FERINK
iz
65.01
0.76
14.8
0.19
1.6
0.04
4.13
4.95
5.66
1.03
1.46
99.62
2.34
16.3
69.68
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Table 2 REE and trace element analyses of Pulang compound granitic body (10~)
FE'5 HF&4F la Ce Pr Nd Sm Eu Gd T Dy Ho Er Tm Yb Iu Y Y REE
PL3—4 48 86 97 357 66 21 59 08 45 09 27 04 22 03 239 20635
4707—I1B1 . 329 725 93 407 92 3 76 1 51 09 24 03 2 03 232 187.07
4707B2 ) 9} Vj 364 72 92 395 84 29 74 09 46 09 23 03 19 03 23 186.94
4816—1B Kl 408 858 1 46 91 25 65 09 43 07 21 03 19 03 225 210.86
4816—1b25 2 58.1 82 352 8l 24 55 08 45 09 24 03 19 03 218 150.54
PLI—I 425 75 88 333 61 23 63 09 47 08 21 03 18 03 21 185.11
PL3—1 L. 386 703 77 264 54 13 61 09 49 11 33 05 3 05 336 169.94
PL3—2 F X 386 776 94 355 66 15 S8 08 41 08 22 03 2 03 21 185.52
PL3—3 KB 428 796 95 342 69 13 65 1.1 6.1 13 38 05 32 05 37 19731
2801—I1B 291 554 68 264 47 14 4 05 28 05 15 02 14 02 144 13493
2801—1b 313 587 69 279 5 14 4 05 28 05 15 02 14 02 132 1423
3601—I1B kAR 44 753 89 361 74 27 68 0.7 35 0.7 21 03 18 02 19 191
3601—I1b ZRBES 509 889 11 396 78 25 6 08 41 08 21 03 19 03 205 21643
PLNI—2 154 321 48 21 54 18 54 1 56 11 28 05 27 03 263 972
PL3—5 Wl 221 421 47 179 36 15 36 05 29 06 21 03 22 04 187 1046
PL6—1 Kgige 18 344 49 23 64 21 55 1 61 12 37 05 3 04 331 110.12
PLO—I1 181 397 59 288 81 22 69 13 85 16 49 07 42 06 419 131.55
PLIO—2 144 302 45 196 55 1.8 62 1.1 66 13 38 05 34 04 369 9925
Fr 5 SA%FE L Cu 7n Ga Rb Sr 7r Nb Mo Ba Hf Ta Pb Bi Th Ni v
PL3—4 2 254 305 18 133 412 357 155 5 2172 73 L1 134 54 14 47 174
4707—I1BI . 49 243 79 16 111 1098 355 166 16 2219 79 11 9 11 96 56 226
470782 ? N 'ﬂ 29 244 6 14 101 90 291 184 14 2514 7 12 15 14 10 45 207
4816—1B KNG 95 715 49 15 66 1070 7 126 07 171 24 09 9 06 i 12 150
4816—1b25 14 594 33 14 83 1107 & 129 05 1% 29 1 2 06 18 12 143
PD3504—1b 11 2107 63 13 188 569 216 98 49 2634 52 08 22 15 13 46 123
PL1—1 84 686 67 18 139 84 318 123 16 2261 73 08 99 02 13 25 173
PL3—1 25 127 58 20 294 146 307 179 13 1273 63 15 116 06 16 84 159
PL3—2 AYE 17 330 191 21 83 761 419 173 58 498 8 1.1 51 17 17 37 197
PL3—3 K3t 25 288 103 23 234 525 303 185 09 78 67 13 58 16 17 42 184
2801—IB 16 172 74 13 118 761 188 108 20 1097 47 08 30 21 12 9 76
2801—I1b 13 1412 56 12 117 72 178 106 50 1219 5 08 28 18 12 95 78
3601—IB  Kpiyr 48 4156 97 12 115 963 236 112 16 2428 57 08 27 53 15 20 146
3601—I1b WA 530 28200 90 14 9 941 230 116 95 2187 58 08 22 38 15 19 156
PLNI—2 12 88 131 2 241 146 207 778 36 12 11 0 16 118 319
PL3—5 . 32 88 4 19 234 106 300 171 08 2160 67 14 345 | 14 46 160
PL6—1 {f IXJ [}:J 18 958 115 13 22 235 132 182 03 120 4 1.1 29 02 25 17 29
PLO9—I KB 28 163 102 17 13 288 272 196 04 3524 67 12 32 02 19 83 443
PLI0—2 20 683 125 17 18 345 191 146 05 609 5 09 96 02 13 6 448
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Fig.3 TAS diagram showing data from Pulang intrusive
complexes (after Eric A. K. Middlmost, 1994)
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Fig.4 Chondrite—normalized REE patterns of Pulang
compound granitic body
a—Quartz diorite porphyrite ;b—Quartz monzonite prophyry;
c¢—Granodiorite prophyry
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Table 3 Pb stable isotope data of the Pulang copper deposit

. gk R e
7] PP PP Z *ﬂpl;;m /;Hbzm " " /U LM/ Ma
18.004+0.005  15.657+0.006  38.616+0.021 0.617 9.63 4.04 525
19.165+£0.005  15.5694+0.002  39.248+0.011 535 934  3.67 -446
18.195+£0.002  15.566+0.003  38.488+0.013 0593 942 3.86 282
W 18.288+0.006  15.603+£0.003  38.671+0.008 0591 9.48 39 259
18.769+0.027  15.773+0.028  39.654+0.084 0.579 977 4.04 123
18.589+0.018  15.639+0.019  38.847+0.060 0.576 952 3.82 85.6
18.486+0.002  15.563+£0.001  38.585+0.002 0.574 938 3.75 64.1
UR 18.152+0.006  15.569+0.004  38.258+0.016 0.596 943  3.79 316
) 17.680+0.007  15453+0.006 37.730+0.012 0616 926 3.79 520
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Fig.5 Pb™/Pb™—Pb”"/Pb™, Pb™*/Pb™—Pb™*/Pb™tectonic environment discrimination diagram (after Allegre C J,1977)
LC—Lower crust; UC—Upper crust; OTV—Ocean island volcanics; OR—Orogenic belt. A, B, C, D show relative concentration areas of the districts.
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The characteristics of metallogenic rocks in the Pulang porphyry copper
deposit of Yunnan Province

LI Wen—chang'?, LIU Xue—long'?, ZENG Pu—sheng’, YIN Guang—hou®

(1. Faculty of Earth Science and Resources, China University of Geosciences, Beijing 100083, China; 2.Yunnan Geological Survey, Kunming
650051, Yunnan, China;3.China metalluygical geology bureau, Beijing, 100025, China)

Abstract: The Pulang porphyry copper deposit is a typical Indo—Chinese porphyry copper deposit in Zhongdian
area, hosted in southern composite body of the Yidun structural—magmatic belt. The composite rock body is a
hypabyssal —ultrahypabyssal intermediate —acid porphyry (porphyrite) body, which can be divided into three
invasion stages, i.e., quartz diorite porphyrite, quartz monzonite porphyry, and granodiorite—porphyry.
Geochemical characteristics show that the rocks are enriched with Ba, La, Rb, Sr, K, chalcophile elements Cu,
Pb, and siderophile elements Mo, Ni, and are depleted in Nb, Zr, Hf and Ti. Porphyry (porphyrite) is the same
as the rock series of granite island, belonging to calc—alkaline suite, and their genetic types are also similar to each
other, belonging to [—type granite. The ore bodies are controlled by structures. The porphyry copper deposit
mainly occurs in the Indo —Chinese intermediate —acid porphyry (porphyrite), and the mineralization was
controlled by such factors as magmatic rocks, emplacement formation, uranium migration, hydrothermal alteration
and structural space, which jointly constituted a porphyry metallogenic system characterized by the structural—
magmatic—hydrothermal coupling in Indo—Chinese period.

Key words:porphyry copper deposit;geochemical characteristics;mineralization ; metallogenic system ; Pulang;

Yunnan
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