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Geochemistry and tectonic setting of the LLaochang concealed granite
porphyry in Lancang, Yunnan Province
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Abstract: Located in the Sangjiang metallogenic belt, Laochang is one of the important noble metal and nonfer-
rous metal ore-forming belts of southwestern China, whose geotectonic location is very unique with rich ore re-
sources and lots of metal deposits. Laochang is one of the areas with significant breakthrough for new discovery
of great thick porphyry molybdenum ore bodies in the depth since 2008. Geochemical characteristics of the con-
cealed granite porphyry in the Laochang ore deposit were studied in this paper. Tectonic setting and genetic
mechanism of the granite porphyry were investigated by using various discrimination diagrams. Petrologic re-
search indicates that granite porphyry of this area is light gray and grayish white in color and has porphyritic tex-
ture and massive structure. Phenocrysts are mainly composed of orthoclase, quartz, plagioclase and biotite,
whereas the matrixes are composed of equiaxial fine-grained orthoclase and quartz. It is concluded that chemical
compositions of the concealed granite porphyry in Laochang are characterized by the similarity to China’s granite
porphyry in average SiO, (68.09% ~73.48% ), alkali enrichment (Na,O+ K,O=7.73% ~8.51% ), K en-
richment (K,O/Na,0O=1.85~25.8), LREE enrichment, HREE depletion, (L.a/Yb)y varying from 12.01 to
24.85, weak negative Eu anomaly (8Eu varying from 0.79 t0 0.99), and smoothly right-declined REE distri-

bution pattern. Thus, the granite porphyry belongs to acid, aluminum medium-saturated, high-K calc-alkalic
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series of magmatic rock. A comprehensive study of geochemical characteristics by using discrimination diagrams
and zircon features of concealed granite porphyry in Laochang indicates that the granite body was mainly derived
from crust source mixed with minor mantle materials and formed at the main collision stage of the Cenozoic colli-
sional oregeny of the Tibetan Plateau under the regional compressional environment. Zircon SHRIMP U-Pb dat-
ing of the Laochang granite porphyry yielded 44.6+ 1.1 Ma. The chronologic age shows that the granite por-
phyry was formed in Eocene. The petrogenesis and mineralization of the Laochang granite porphyry took place
during the main collisional stage of the Cenozoic intracontinental collision orogeny, and this is consistent well
with metallogenic peak period of porphyry type deposits in the Sangjiang region. Based on the results from Sr-
Yb classification of granite-porphyry diagram, R;-R, discriminating tectonic setting of granite-porphyry diagram
and regional tectonic development, it is suggested that the Laochang granite porphyry was formed in the colli-
sional setting. The magma, which was derived from partial melting of deep mantle initiated by collision, experi-
enced upwelling through the core part of early developed rift, and became a major driving force for structural,
magmatic and thermal events. The input of mantle material into the crust induced partial melting of the lower
crust to form a potassium-rich ore-bearing magma with mixed sources of the crust and the mantle.

Key words: concealed granite porphyry; geochemistry; tectonic environment; lLaochang in Lancang; Yunnan
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Fig. 1 Geological sketch map of the Laochang ore district in Lancang Yunnan
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1—Quaternary drift and alluvial deposit 2—Lower Permian dolomitic limestone 3—Middle and Upper Carboniferous coral limestone 4—ILower

Carboniferous sedimentary rock 5—Lower Carboniferous basalt and basaltic tuff 6—Lower Carboniferous trachyandesitic tuff 7—Lower Car-

boniferous andesitic tuff breccia intercalated with sedimentary tuff 8—Iower Carboniferous andesite and agglomerate

10—anticlinal axis 11—fault and its serial number 12—dipping orientation and dipping angle

9—geological boundary

13—drilling hole intersecting granite porphyry

skarn and molybdenite 14—drilling hole intersecting granite porphyry 15—drilling hole intersecting skarn and molybdenite 16—drilling hole

intersecting skarn 17—inferred granite porphyry zone
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Fig. 2 Core and its microscopic photograph of granite porphyry in Laochang Lancang

a—Z7/K14827 1030.1~1032.8 m

b—ZK153101-89

3~8 mm 2 cm

a—granite porphyry from core at 1030.1~1032.8 m of ZK14827 phenocryst sizes mainly vary from 3 mm to 8 mm  a few orthoclase phenocrysts

are up to 2 cm  rock was silicified strongly and quartz veins arc developed with molybdenite veinlets along quartz veins b —ZK153101-89 altered

granite porphyry phenocrysts of plagioclase and biotite are generally altered matrix consists of orthoclase and quartz
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Table 1 Major element compositions of granite-porphyry in Laochang
E-51 E-67 E-73 E-76 E-82 E-84 153101-89 15006-2
SiO, 70.87 71.41 71.86 71.17 73.48 70.13 68.09 73.07 71.26
TiO, 0.34 0.28 0.31 0.29 0.25 0.27 0.22 0.09 0.26
ALO; 13.90 13.16 12.72 13.30 12.16 14.29 14.23 11.38 13.14
Fe,Os 0.68 0.73 0.87 0.71 0.94 0.57 1.96 3.58 1.25
FeO 1.01 0.59 0.50 0.75 0.54 0.77 0.80 0.62
MnO 0.04 0.04 0.05 0.04 0.04 0.04 0.02 0.04 0.04
MgO 0.66 0.62 0.68 0.72 0.57 0.60 0.91 0.47 0.66
CaO 1.97 2.03 1.99 2.30 1.58 2.21 1.92 0.14 1.77
Na,O 2.64 2.04 1.22 2.29 1.34 2.99 0.44 0.29 1.66
K,O 5.75 6.05 6.67 5.36 6.34 5.52 7.29 7.48 6.31
P,0Os 0.08 0.08 0.09 0.09 0.08 0.08 0.09 0.07 0.08
CO, 0.80 2.15 1.98 2.15 1.42 1.25 2.85 0.77 1.50
H,0" 0.88 1.07 1.09 1.04 1.03 0.85 1.96 1.53 1.07
1.73 2.69 2.80 2.54 2.33 2.17 3.11 2.70 2.51
99.67 99.72 99.76 99.55 99.64 99.65 99.08 99.32 99.55
ALK 8.39 8.09 7.89 7.65 7.68 8.51 7.73 7.77 7.96
A CNK 0.98 0.97 0.99 0.97 1.02 0.96 1.18 1.29 1.03
A NK 1.31 1.33 1.37 1.38 1.34 1.31 1.67 1.33 1.38
43 2.51 2.29 2.15 2.07 1.93 2.65 2.35 1.99 2.23
SI 6.18 6.23 6.87 7.33 5.84 577 8.04 4.05 6.27
A MF 3.49 3.93 3.59 3.52 3.59 4.20 2.40 1.98 3.18
C MF 0.90 1.10 1.02 1.11 0.85 1.20 0.59 0.04 0.78
DI 87.55 86.74 86.93 86.33 89.43 88.13 83.23 89.52 87.85
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Fig. 3 Diagrams showing K,O+ Na,O versus SiO, after Le Bas 1986  K,O versus SiO, after Peccerillo and Taylor
1976  and A NK versus A CNK after Maniar and Piccoli 1989 of granite-porphyry in Laochang
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Table 2 Trace elements and REE compositions of granite-porphyry in Laochang
E-51 E-67 E-73 E-76 E-82 E-84
Cu 19.8 53.9 43.7 37.4 43.2 15 5.00 100
Pb 282 86.9 94.9 361 55.1 182 26.00 100
Zn 46.6 86.8 242 91.5 110 126 43.00 120
Cr 16.4 10.3 13.2 12.3 8.68 10.7 5.00 8
Ni 10.1 6.71 6.89 7.01 4.98 6.16 0.50 11.5
Co 3.38 2.17 2.31 2.33 2.76 2.22 4.40 9.5
Rb 88 96.6 123 97 127 82.6 160. 00
Cs 7.96 5.45 6.04 5.92 5.54 4.75 3.80
W 2.42 22.1 45.2 15.5 42.8 5.51 0.70 15
Mo 9.36 179 181 875 62.9 13.5 0.49 10
Bi 0.23 1.55 3.86 2.19 2.06 0.11 0.14
Sr 526 435 333 636 410 631 170.00
Ba 758 1 000 873 1 100 866 1290 560.00
\% 26.2 23.8 26.3 25.9 17.2 19.8 22.00
Nb 7.3 6.58 6.99 4.55 5.74 6.04 14.00 10
Ta 0.9 0.62 0.86 0.4 0.58 0.61 1.30 1.2
Zr 108 109 109 106 112 109 150.00
Hf 3.74 3.39 3.43 3.11 3.48 3.39 5.00
Be 2.34 2.69 2.57 3.1 2.5 2.21 2.70
Sn 1.5 2.5 2.8 11.5 4.5 4 2.00
U 4.68 3 3.66 2.09 3.44 3.05 2.90
Th 13.5 11 11.3 10.7 10.2 10.2 17.00
La 26.3 27.6 28 29.3 24.4 25.5 63.00
Ce 49.0 49.2 54.2 53.8 44.8 49.2 7.00
Pr 6.12 5.97 6.7 6.57 5.52 6.14 25.00
Nd 21.6 20.4 23.2 22.6 19.1 21.6 4.60
Sm 4.00 3.41 3.93 3.66 3.24 3.78 0.82
Eu 0.86 0.92 0.87 0.91 0.8 0.88 4.60
Gd 3.06 2.58 3.01 2.67 2.5 2.82 0.64
Tb 0.46 0.34 0.42 0.35 0.34 0.38 4.00
Dy 2.51 1.81 2.28 1.73 1.76 1.95 0.80
Ho 0.46 0.31 0.41 0.3 0.31 0.35 2.25
Er 1.22 0.82 1.1 0.75 0.81 0.93 0.38
Tm 0.2 0.13 0.18 0.12 0.14 0.15 2.10
Yb 1.3 0.82 1.15 0.7 0.86 0.9 0.33
Lu 0.16 0.11 0.15 0.088 0.11 0.12 20.00
Y 12.6 8.62 11.4 8.17 8.68 9.68 168.52
REE 129.85 123.04 137 131.72 113.37 124.38 133.42
LREE 107.88 107.5 116.9 116.84 97.86 107.1 35.10
HREE 21.97 15.54 20.1 14.878 15.51 17.28 3.97
LREE HREE 4.9103 6.9176 5.8159 7.8532 6.3095 6.1979 5.00
1995 @ 2008
o . 1995. . 85-901-04-05
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