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Metallogenic system of Machangqing Cu-Mo-Au polymetallic
ore concentration area in Yunnan Province
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Abstract

As a typical porphyry Cu-Mo-Au ore concentration area related to alkaline-rich intrusive rocks in western
Yunnan ore belt, Machangging has many mineralization types such as porphyry Cu-Mo mineralization, contact
metasomatic Cu-Mo-Au mineralization and hydrothermal Au-Ag-Pb-Zn lodes. Alteration-mineralization types
and ore-forming element associations show clear spatial zones around the porphyry. The magmatic activity is
synchronous to Cu-Mo-Au mineralization. The three types are genetically controlled by the Machangqing por-
phyry magma system which supplied material, fluid and dynamic force for the mineralization. Based on a de-
tailed analysis of the mineralization evidence and the structure of the ore system, the authors have concluded that
the thermal dynamic force from Machangqing intrusion caused the migration of the ore-forming fluid from the
magma outwards. With the variation of physical and chemical conditions of fissures in the intrusive body as well
as contact structures and fracture zones in the wall rock, there occurred different mineralization types and metal-

logenic element associations under different conditions. In general, with the evolution of hydrothermal
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mineralization, the mineralization was developed from porphyry through the contact zone to the wall rock, and
from high-T to low-T correspondingly. The establishment of the Cu-Mo-Au polymetallic metallogenic system for
the Machangging ore concentration area will help the study of mineralization theory and the exploration practice
in the west Yunnan metallogenic belt.

Key words: geology, geochemistry, metallogenic system, alkaline-rich porphyry magma, Machangqing Cu-

Mo-Au ore concentration area, Yunnan Province
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Fig. 1 Sketch map of horizontal zonation of the Machangqin Cu-Mo-Au deposit modified after Yu 1988
1—Lower submember of 4" member of Lower Ordovician Xiangyang Formation 2—Upper submember of 4™ member of Lower Ordovician
Xiangyang Formation 3—Hornfels 4—Skarn 5—Silica core 6—Quartz-K-feldspathization 7—Quartz-K-feldspar-sericitization 8—Gold
mineralization 9—Lead-zinc mineralization 10—Molybdenum mineralization 11—Molybdenum-bearing copper ore body 12—Copper-bearing

molybdenum ore body 13—Granite porphyry 14—Porphyritic granite 15—Fault 16—Boundary of alteration zone
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Fig. 2 Ore-controlling attitude of magma intrusive contact structure in the Machangqing ore district
(D—Micro-grained disseminated veinlet and stockwork Cu Mo porphyry-type mineralization in intrusive body (@-—Veinlet big veinlike and
lenticular Cu Mo Fe Auetc. contact metasomatic mineralization in the contact zone @—Crosscutting quartz vein type and altered rock type

Au Pb Znetc. mineralization adjacent to the contact zone @—Layer-parallel vein type and altered rock type Au Ag Pb Znetc. mineral-
ization adjacent to the contact zone (®—Tectonoclastic altered rock type Au Ag Pb Zn mineralization far from the contact zone ©®—Quartz
vein type Au Ag Pb Zn mineralization far from the contact zone 1—Hornfelsization and skarnization 2—Quartzification potash feldspathiza-
tion and sericitization 3—Limestone formation 4—Porphyritic granite 5—Ore body and mineralized body 6—4 ™ member of Lower Ordovician

Xiangyang Formation
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Fig. 4 Sulfur isotope comparison diagram of the Machangqing Cu-Mo-Au deposit and other Cu deposits
base map after Zhu et al. 1983
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Fig. 5 Sulfur isotope distribution diagram of different 2.2.3

mineralization types in the Machangqing Cu-Mo-Au deposit
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Table 1 Pb isotope composition and relative parameters of alkali-rich porphyry and typical minerals
from Machangqing ore district
206Pb 204pb 207Pb 204Pb ZOSPb 20-'1Pb Ma o AB AY

MM-9 18.589 15.617 38.839 53 9.12 18.7 36.5
MM:-9-1 18.486 15.580 38.737 82 9.06 16.3 33.8
MM-32-2 18.571 15.644 38.946 101 9.18 20.5 39.4 2004
MG-1 18.205 15.470 38.625 149 8.88 9.13 30.8

MG-2 18.312 15.565 38.420 191 9.05 15.3 25.4

10BB02 18.558 15.628 38.871 95 9.50 19.58 41.49
10BB04 18.567 15.630 38.875 90 9.51 19.64 41.38
10BB0S 18.658 15.639 38.871 35 9.52 20.04 38.90
10BB07 18.748 15.642 39.205 -28 9.51 20.08 46.29

10BB09 18.732 15.644 39.135 - 14 9.52 20.21 44.43

10BB11 18.667 15.632 39.036 20 9.50 19.53 42.62
10BB14 18.757 15.642 39.175 -34 9.51 20.09 45.48
10BBI8-1 18. 640 15.629 38.934 36 9.50 19.42 40.63
10BBI18-2 18.638 15.629 38.929 37 9.50 19.38 40.51
10BB22-1 19.000 15.655 39.051 —198 9.52 20.93 42.18
10BB22-2 18.641 15.627 38.958 32 9.49 19.26 41.07
10BB27-4 18.793 15.633 38.988 =72 9.49 19.53 40.50
10BB32 18. 664 15.630 38.968 19 9.50 19.37 40.77
10BB34 18.636 15.633 39.048 44 9.51 19.71 44.01

10BB37 18.809 15.641 39.350 -74 9.51 20.04 50.15

10BB40 18.738 15.645 39.040 - 16 9.52 20.28 41.87
10BB46 18.887 15.651 38.935 —118 9.52 20.72 39.07
10BB52 18.775 15.643 39.270 —46 9.51 20.18 48.02

10BB57 18.684 15.633 39.063 8 9.50 19.53 42.83

10BBY0 18.735 15.633 38.993 -29 9.50 19.54 40.62

XJ-37 18.531 15.611 38.733 88 9.12 18.3 33.7
XJ-37-1 18.539 15.561 38.691 18 9.03 15.1 32.6
XJ-39-1 18.490 15.535 38.576 20 8.98 13.4 29.5
XJ-38-1 18.510 15.560 38.665 38 9.03 15.0 31.9 2004
YAJ-13 18.410 15.539 38.871 85 8.99 13.6 37.4

F-1 18.348 15.667 39.052 290 9.23 22.0 42.2

F-2 18.368 15.544 38.618 123 9.00 14.0 30.6
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Fig. 6 Pb isotope composition diagram of alkali-rich
porphyry and other typical minerals from Machangging
ore district base map after Zartman et al. 1981
I—Monzonite porphyry ~ 2—Feldspar phenocryst  3—Silicified
quartz 4—Pyrite 5—Granite porphyry 6—Syenite porphyry 77—
Ore-bearing carbon 8—Galena 9—Altered porphyry  10—Ore
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Fig. 7 Pb isotope diagram of Machangging ore-bearing
porphyry and typical minerals
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