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Geochemistry and chronology of granodiorite porphyry in the Dapingzhang
Cu polymetallic deposit

RU Shan-shan!, LI Feng!, WU Jing', LI Jin-bao!, WANG De-wen? and HUANG Ying-cai’
(1. Faculty of L.and Resource Engineering, Kunming University of Science and Technology, Kunming 650093, China;
2. Yuxi Mining Co., Ltd., Yuxi 653100, China)

Abstract: The Dapingzhang Cu-polymetallic deposit is a typical VHMS (volcanics-hosted massive sulfides) de-
posit related to intermediate-acid rocks. The granodiorite porphyry that intruded into the ore-bearing volcanic se-
ries is large in size, but its research has been very insufficient. Based on field investigation, the authors studied
systematically the formation characteristics, petrology, petrochemistry and chronology of the intrusive body.
The results show that the granodiorite porphyry and the volcanic rocks have typical intrusive contact relation-
ship. The granodiorite porphyry, belonging to calc-alkaline high calcium volcanic series, shows volcanic arc
granite characteristics as evidenced by distribution patterns of trace elements and rare earth elements. LA-ICP-
MS zircon U-Pb age of the granodiorite porphyry is 401.0 + 1.7 Ma, suggesting early stage of Early Devonian
period. This means that the granodiorite porphyry was not formed in the Indosinian period. It is also shown that
the age of the volcanics and the VHMS deposit should be early Devonian, rather than late Devonian-early Car-
boniferous.
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Fig.1 Geological sketch map showing the distribution of
the granodiorite porphyry in the Dapingzhang ore district
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1—Middle Jurassic Huakaizuo Formation mudstone siltstone and
malmstone 2—Upper Triassic Weiyuan Formation mudstone and
malmstone 3—Middle Triassic Choushui Formation siltstone interca-
lated with argillaceous limestone 4—Middle Triassic Dashuijing For-
mation limestone intercalated with siltstone 5—Middle Triassic Xi-
apotou Formation sandstone siltstone and limestone 6—4™ Member
of Middle and Upper Silurian Dawazhi Formation intermediate vol-
canic rocks intercalated with silicolites  7—3" Member of Middle and
Upper Silurian Dawazhi Formation rhyolite and breccia tuff intercalat-
ed with spilite keratophyre 8—2™ Member of Middle and Upper
9—1st Member of Middle and

Upper Silurian Dawazhi Formation quartz keratophyre intercalated

Silurian Dawazhi Formation dacite
with spilite  10—fault and its serial number 11—angular unconfor-
mity 12—granodiorite porphyry 13—sampling location and isotope

age 14—Dapingzhang ore district



533

2100 m
4 1 1
Sz+3d1 -
V2 -
Vi 2 Sysd?
3 Ssd’
4
Sy 4 3d*
2001 @
Vi A\
VHMS -
1)
Sy13d
2.78 km”
2
Tzl‘
2
2.1
50% ~70 % 20% ~40%

10% ~15%

(1) . 2001.

401.0+1.7Ma

Fig. 2 Geological sketch showing the intrusive contact rela-
tionship between granodiorite porphyry and dacite on the side
of SW50m highway in the Dapingzhang ore district
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1
Table 1 Rock chemical characteristics of the granodiorite porphyry in Dapingzhang
SM15-528- SM15-528- SM15-528-  SMI15-528-
SM15-88-4 31 1 SM15-88-4 31 1
SO, 76.36 70.89 71.11 72.4 Sc 14.70 14.30 15.40 4.00
TiO, 0.40 0.44 0.32 0.23 Ti 2382 2195 2253 1380
ALO; 11.79 13.54 13.18 13.83 U 0.95 1.20 0.70 2.9
Fe,O5 3.51 1.62 2.81 1.02 Th 36.70 6.10 8.80 17
FeO 0.71 2.75 2.15 1.27 La 12.50 10.86 9.93 41
MnO 0.070 0.110 0.150 0.041 Ce 21.20 20.52 23.22 77
MgO 0.36 1.41 1.93 0.64 Pr 4.07 2.59 2.56 8.4
CaO 0.25 2.76 1.96 1.34 Nd 17.20 11.88 11.67 30
Na,O 4.05 4.00 4.13 3.55 Sm 4.30 2.80 2.78 5.3
KO 0.59 0.47 0.39 4.34 Eu 1.02 0.72 0.62 0.82
H0* 1.32 1.36 1.28 0.91 Gd 4.89 2.95 3.32 5.0
P,0Os 0.070 0.080 0.070 0.079 Tb 0.81 0.50 0.60 0.74
1.37 1.92 1.58 - Dy 5.29 3.23 3.79 4.4
99.53 99.99 99.78 99.65 Ho 1.03 0.68 0.78
043 0.57 0.60 0.49 Er 3.09 2.08 2.51 2.70
G5 0.35 0.37 0.32 T 0.5 0.36 0.44 0.41
SI 14.44 17.70 4.28 Yb 3.56 2.13 2.70 2.60
DI 73.86 74.97 87.1 Lu 0.55 0.39 0.49 0.40
Cu 4.37 0.50 0.50 5.50 Y 29.10 19.51 24.96 23.00
7n 28.60 30.80 21.50 40.00 >REE 80.01 61.69 65.41
Au 0.000 5 0.0013 0.001 6 0.004 8 OEu 0.68 0.76 0.62
Cr 91.20 111.00 127.00 6.60 Ce Yb 1.54 2.49 2.22
Ni 7.20 1.00 1.00 5.20 La Sm y 1.83 2.44 2.25
Co 4.10 9.77 9.32 3.00 Gd Yb 1.11 1.12 0.99
Rb 55.00 9.80 16.50 160.00 Q 51.9 39.18 39.20
Cs 1.60 4.80 2.30 3.60 Ab 35.2 34.68 35.77
Sr 106.00 273.00 195.00 220.00 An 0.80 13.5 9.48
Ba 112.00 210.00 115.00 680.00 Hy 4.08 7.20 9.21
\% 30.50 44.10 42.80 23.00 Ap 0.17 0.19 0.17
Nb 11.10 4.90 12.50 16.00 Lim 0.78 0.86 0.62
Ta 1.40 0.20 0.20 1.40 Mag 2.10 2.21 2.48
Zr 81.40 105.00 124.00 155.00 Cor 4.97 2.19 3.06
Hf 3.50 2.30 3.10 5.00
SM15-88-4 SM15-528-3-1 SM15-528-22-1 2001 @ 2007
wp % wg 107°
~17.7 73.86~87.1 78.64
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Fig. 3 SiO, versus Na,O+ K,O diagram after Irvine HREE La Sm y 1.83~2.44 Ce Yb x =
and Baragar 1971 1.54~2.49
(1) . 2001. 1:5 . 88~115.
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Fig. 9 Cathodoluminescence images of zircons {from

the granodiorite porphyry in Dapingzhang
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