2008 4 27 2
Apr. 2008 MINERAL DEPOSITS Vol. 27 No. 2

0258-7106 2008 02-0230-13

1 1 2 2

1 10037 2 650001

Cu Pb Zn S Pb Sr Nd -

P618.65 A
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Abstract

The Dapingzhang ore deposit in Yunnan Province is located in the central southern part of the Lancangjiang
volcanic zone. On its left side are Lancangjiang and Jiufang large and deep faults. In the ore district, a suite of
Upper Carboniferous spilite-keratophyre sequence formed in an island arc environment. Ore bodies whose atti-
tude is similar to that of the volcanic sequence occur in rhyolitic volcanic rocks. These ore bodies may be divided
into two types, i.e. massive ore in the upper part and veinlet-disseminated ore in the lower part. Hydrothermal
alteration was widely developed in the ore district, especially in places of disseminated ores, forming an alteration
zone from the center outwards. Elements such as Cu, Pb and Zn occur as economic sulfide minerals. A study of
S, Pb, Sr, Nd isotopic composition has revealed that ore-forming materials of the ore deposit were derived from
the mantle and the lower crust. Although the ore bodies were subjected to intense destruction from late tectonic
activity, the ore deposit still has the general character of most volcanic massive sulfide deposits in the world. The
difference between this ore deposit and other similar deposits contributes to searching for new volcanogenic mas-
sive sulfide ore deposits in this region.
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Fig. 1 Geological map of Dapingzhang ore district Yunnan
Province modified from 1:50 000 geological map -
1—Upper Member of Middle Jurassic Huakai Formation 2—Lower
Member of Middle Jurassic Huakai Formation 3—Xiaodingxi Forma-
tion of Upper Triassic 3rd Member ~ 4—Middle Triassic Dashuijing
Formation 5—Middle Triassic Xiapotou Formation 6—Upper Car-
boniferous Longdonghe Formation 7—Mesozoic granitic porphyry
8—Geological boundary 9—Paraller unconformity 10—Angular un-
conformity 11—Fault 12—Inferred fault 13—Secondary planar
boundary
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Table 1 Chemical composition of Upper Carboniferous volcanic rocks in Dapingzhang ore district wg %
SO, TiO, ALO; Fe,0O;3 FeO MnO MgO CaO NapO K,O P,Os HO CO,
1 V-8 45.52 0.68 13.67 3.54 8.21 0.14 18.04 0.29 0.12 0.11 0.11 8.34 0.28 1.84 100.89
2 V-5 52.87 0.95 17.36 3.55 6.30 0.11 6.97 0.99 4.95 0.05 0.05 4.62 0.83 99.60
3 3201-2 49.65 0.71 18.17 1.44 10.24 0.18 8.12 0.38 3.53 0.95 0.05 5.98 0.09 99.49
4 CK2-8 69.60 0.63 14.46 1.21 3.61 0.11 2.22 0.38 5.64 0.04 0.20 2.48 0.28 100. 86
5 CK2-9 55.86 0.38 15.27 2.86 5.66 0.17 3.81 4.47 7.28 0.28 0.08 3.07 3.07 99.19
6 V-3 69.40 0.34 11.97 1.14 3.60 0.08 6.21 0.30 1.44 0.98 0.07 4.08 0.37 99.98
7 [V-5 69.70 0.25 12.29 0.76 4.90 0.12 2.30 2.50 3.14 0.13 0.08 3.27 0.2 99.64
8 E-40 80.67 0.07 10.96 0.42 0.74 0.04 0.51 0.24 4.97 0.36 0.01 0.92 0.28 100.19
9 E-48 77.39 0.15 11.57 1.77 1.28 0.08 0.72 0.30 5.55 0.05 0.02 1.12 0.37 100. 39
10 B-38 80.30 0.14 10.29 0.68 1.24 0.09 0.23 0.81 4.78 0.30 0.03 0.64 0.56 100.09
11 D-3 70.29 .34 14.37 1.80 2.42 0.11 1.90 0.61 5.15 1.46 0.09 1.66 0.37 100.57
12 D-7 77.74 0.09 11.42 1.03 0.81 0.07 0.53 1.00 5.19 0.37 0.02 1.04 1.48 100.79
13 V-2 74.36 0.36 13.24 1.82 1.58 0.09 0.99 0.27 4.45 0.75 0.07 2.12 0.37 100.47
14 103-6 74.04 0.34 12.19 0.40 2.93 0.17 2.49 0.38 4.36 0.56 0.07 1.96 0.09 99.98
15 2502-12 73.46 0.43 12.16 0.64 3.47 0.11 2.18 0.52 4.52 0.43 0.11 1.68 0.32 100.03
16 101-4 71.85 0.34 12.92 0.56 2.82 0.11 2.88 0.78 2.81 1.69 0.07 2.60 0.45 99.98
17 D-10 73.95 0.14 9.34 1.50 4.58 0.22 4.88 0.15 0.28 0.96 0.02 3.88 0.37 100.27
18 3201-3 74.78 0.37 12.01 0.42 3.39 0.10 2.21 0.41 2.96 1.23 0.08 2.22 0.18 100. 36
19 B-18 75.79 0.32 11.50 0.68 2.42 0.10 3.24 0.15 0.20 2.47 0.06 3.14 0.19 100.26
20 3201.6 59.45 0.60 15.30 1.03 6.78 0.18 6.47 0.72 3.66 0.40 0.11 4.56 0.36 99.62
21 3201.8 57.95 0.74 17.31 0.81 7.53 0.19 5.88 0.45 1.60 2.14 0.17 4.56 0.27 99.60
22 V12 63.45 0.55 15.30 2.21 6.38 0.10 4.01 0.21 0.55 1.66 0.04 5.16 0.28 99.90
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Fig. 2 Diagram of SiO, versus main oxidate in Carboniferous volcanic rocks from Dapingzhang deposit

1—Komatiite 2—Spilite 3—Keratophyre 4—Dacite porphyry 5—Liparte 6—Quartz keratophyre 7—Dacite liparte
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Fig. 6 Geological section along No. 10 exploration line of Dapingzhang deposit

1—Quaternary 2—Dacite 3—Alteration rhyolitic breccia in Upper Carboniferous Longdonghe Formation 4—Alteration rhyolitic rocks in Upper

Carboniferous Longdonghe Formation 5—Orebody 6—Borehole 7—Fault
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Table 2 Chemecal composition of ores from Dapingzhang deposit wg %
Cu Pb Zn Fe S SiO;, CaO MgO ALO; Au Ag”
6.10 1.09 18.1 19.02 30.58 7.69 5.85 1.42 0.58 2.66 171
1.93 0.20 0.38 8.58 15.70 55.44 0.49 1.58 3.22 1.44 34.3

* 10°¢
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3 Cu

Table 3 Correlation matrix analyses between Cu and accessory

mineralization element in ores from Dapingzhang deposit

Cu Pb Zn Au Ag

Cu Pb Zn Au Ag
Cu 1.0000 7n Au Ag
Pb —0.1703  1.0000
Zn 0.4218 —0.0597 1.0000 Au Ag
Au 0.2487 —0.0205 0.6588 1.0000 Ag
Ag 0.7252 —0.1356 0.5781 0.5364 1.0000 3
4  Au 3
Cu Au
Zn Pb S Au Ag Au 3
CaO Ag
MgO A1203
SiO,
Pb Zn Au Ag Ag Ag
Se Te
Cu Te
Se Se Te Se Te
Cu 3 Se
3 Cu Pb S In
Ag Zn In Cu
Au Ag Cd Ga
4 wp 107¢
Table 4 Trace element compositions of sulfides in ores from Dapingzhang deposit wp 1076
Au Ag Se Te In Cd Ge Ga
CK2-1 0.45 13 1200 41 14 9 <1 <1
R-2 0.62 72 870 499 10 14 6 <1
R-4 4.2 506 1300 1500 14 6 5 <1
1005-1 0.05 10 167 38 8 <1 6 <1
1005-3 2.2 10 89 11 56 6 3 <1
5-6 8.6 1400 108 1100 40 138 4 10
1005-2 2.2 5 5 42 <1 2 4 2
1005-4 1.8 5 12 56 <1 3 3 2
4-1 7.2 15 29 6.3
C-1 2.2 4 84 29 <1 <1 4 1
D-1 3.0 96 90 21
CK3-14 4.0 54 13 4.5
CK3-23 16 67 16 2.4
CK2-2 2.7 2 87 12 <1 1600 1 64
4-1 1.0 20 354 75 <1 820 1 16
4-8 0.3 19 2200 112 2 3900 6 23
5-4 3.9 94 24 5 <1 1200 2 37
ICP-MS GSR-3 5% ~10%
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Zn
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3%S 1999 Sm-Nd
S —1.7%0 ~2.4%o —0.7%o Rb-Sr -
—0.08%o S ~0.9%0 ~ 1.8%o 513+40 Ma  511£8 Ma
= 0.9%o0 = 0.07%0 %S 2
—2.7%0~0.00%0 =2.7%o —1.14%0 K-Ar
0 Cu Pb 311~316 Ma
7n S
3
5 26pp 2 6
204ph 18.4347 0.591 *"Pb 2™PpPb Rb-Sr r=0.998 Sr
15.664 0.319 2%8pp 2%4pp 0.7083 306 Ma
38.2034 1.151
Kase 1990
2000 2004
207Pb
2(]4Pb_2()6Pb 2(]4Pb
Pb 6
Pb
Pb Pb
87Sr 86Sr . =0.7078 ey ¢
5
Table 5 Lead isotope composition of pyrite in Dapingzhang deposit
206p}, 204p}, 207pp, 2%4ph 208pp, 204p 206pp, 207p}, ol p w
5-6 5 18.403 15.626 38.231 1.178 0.586 9.506  37.245
42 4 18.231 15.435 37.745 1.181 0.576 9.453  34.329
4-7 3 18.195 15.408 37.599 1.181 0.575 9.103  33.664
1005-1 1005 18.592 15.600 38.500 1.192 0.571 9.439  37.042
1005-4 1005 18. 461 15.577 38.276 1.850 0.577 9.407  36.627
D-1 18.485 15.641 38.512 1.181 0.583 9.529  38.106
S9 18.451 15.587 38.221 1.184 0.579 9.427  36.549
$10 18.786 15.727 38.750 1.193 0.573 9.667  38.226
S12 18.308 15.475 37.997 1.183 0.576 9.223  35.333

Finnigan Triton 0.05 %
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6 Rb-Sr
Table 6 Rb-Sr isotopic dating results of quartz keratophyre and dacite from Dapingzhang ore district

wg, 1076w 10°° 8Rb 8°Sr ¥7Sr %Sy
3201-1 7k3201  195m 2.52 37.72 0.1932 0.70875
3201-2 7k3201  174m 14.85 68.14 0.6307 0.71369
3201-3 7Zk3201  162m 15.20 31.77 1.3851 0.71354
603-4 Zk603 39.67 6.42 18.0197 0.78689
103-4 7Zk103  87m 18.47 62.19 0.8596 0.71068

Finnigan Triton

OF 73,7532
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Fig. 7 Structural model and alteration zoning of Dapingzhang deposit
(D—Tuffaceous silica rock (@—Massive ore body (@—Shattered netwok-dissemination ore body @—Chloritized siliceous braccia ore body

(®—=Chloritized siliceous netwok-dissemination ore body (©—Sericitized-siliceous alteration zone (D—Sericitized carbonation alteration zone

Lydon 1988 1994 2
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