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Metallogenic evidence of granite porphyry in Machangqing porphyry-type
Cu-Mo-Au deposit of Yunnan Province
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Abstract

The Machangqing Cu-Mo-(Au) deposit is one of the typical porphyry-type deposits related to alkali-rich in-
trusive rocks of the Himalaya period in the alkali-rich rock belt of western Yunnan. Cu-Mo-(Au) mineralizations
are closely associated with the granite-porphyry in space and are mainly located in the upper-lower wall of
granite-porphyry dykes. Granite-porphyry assumes such porphyry metallogenic characteristics as fine stockwork
and disseminated mineralization. The ore deposit mainly inclines to the granite-porphyry near the contact zone,
the mineralized dykes of the porphyritoid granite incline to the north, and the mineralized dykes in host strata
incline to the south. Mineralized dykes in the upper-lower walls show features that the nearer to the contact zone
(the granite-porphyry dyke), the stronger the alteration, the bigger the mineralized body, and the easier the

ore-prospecting work. On the contrary, the farer away from the contact zone (the granite-porphyry dyke), the
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weaker the alteration, the smaller the mineralized body, and the more difficult the ore-prospecting work. The
metallogenic epoch of Cu-Mo-(Au) is the same as the granite-porphyry, and the isotope ages are focused on 35~
36 Ma. The granite-porphyry contains dark microgranular dioritic xenoliths from the mantle, and has dissemi-
nated pyritization and magnetization. Dark microgranular dioritic xenoliths and their host rock granite-porphyry
were derived from the same source, and were related to crust-mantle mixing and compositional differentiation,
thus providing ore-forming materials and fluids. Therefore, copper-molybdenum mineralizations are related to
the granite-porphyry.

Key words: geology, granite-porphyry, metallogenic evidence, porphyry-type Cu-Mo-Au deposit,
Machangqing, Yunnan
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Fig. 1 Geological sketch map of Machangging ore district
modified after No. 310 Geological Party of Metallurgic Exploration Corporation Southwest China 1981

1—Quaternary 2—Permian basalt 3—Limestone of Lower Devonian Qingshan Formation 4—Dolomitic limestone dolomite of Lower Devonian Kanglang

Formation 5—DBlack shale intercalated with siltstone with white quartz sandstone at the bottom of 3rd member in Ordovician Xiangyang Formation 6—

Feldspar-quartz sandstone conglomerate intercalated with limestone lens  7—Porphyritic granite  8—Syenite porphyry 9—Monzonite porphyry 10—Gran-

ite porphyry 11—Lamprophyre. 12—Silica core 13—Fault 14—Zonation of mineralization types [—Mo-W-Cu-Fe-Sn mineralization [[—Cu-Au-Mo-Fe

mineralization  [[[—Au-Ag-PbZn-As-Sb mineralization 15— Location of isotope-dated sample
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1
Table 1 Petrogenesis and mineralization isotope age of Machangqing intrusion
Ma
K-Ar 48 1997
K-Ar 46.5 310 @
K-Ar 64.8 310 @
K-Ar 45.7 o
K-Ar 36.7 1997
K-Ar 35.1 1997
Rb-Sr 36 ©
K-Ar 36 1997
Rb-Sr 36.3 1997
Rb-Sr 34 1996
SHRIMP 35.6 2004
SHRIMP 35.0 2004
U-Th-Pb 33.93+0.38
MCQ-1 K-Ar 31.36+0.49 2005
MCQ-2 K-Ar 29.88+0.32 2005
MCQ-4 K-Ar 35.50+0.40 2005
MCQ-8 K-Ar 36.50£0.46 2005
MCQ-22 K-Ar 31.99+0.35 2005
MCQ-25 K-Ar 30.02+0.38 2005
MCQ-37 K-Ar 33.54+0.38 2005
MCQ-39 K-Ar 33.65+0.41 2005
K-Ar 29 1997
Re-Os 33.9 2004
Re-Os 35.8+1.6 2006
Ar-Ar 34~35 2005
Ar-Ar 33.7 2005
Re-Os 35.3+£0.7 2008
Ar-Ar 35.00+0.36
Ar-Ar 34.44+0.99
4 52 Ma 42~47 Ma 45.7 ~
33~37 Ma 29 ~32 Ma 48 Ma
2009b 1 I
1
I
Il 33~36.7
Ma
1
[l
(1) 310 . 1981.
(2] . 1991.
(3) . 1999,
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Fig. 2 Geological sketch section of horizontal zonation of Machangqing Cu-Mo-Au deposit  modified after Yu 1988
1—Lower 4th member of Lower Ordovician Xiangyang Formation 2—Upper 4th member of Lower Ordovician Xiangyang Formation
3—Hornfelsization 4—Silica core 5—Quartz-K-feldsparization 6—Quartz-K-feldspar-sericitization 7—Gold mineralization
8—Lead-zinc mineralization 9—Molybdenum mineralization 10—Molybdenum-bearing copper orebody 11—Copper-bearing molybdenum

orebody 12—Granite porphyry 13—Porphyritic granite
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Fig. 3 Alteration zoning map of Machangqing Cu-Mo deposit
modified after No. 310 Geological Party of Metallurgic Exploration Corporation Southwest China 1981

1—Alteration zone boundary 2—Altered sandstone 3—Diopside tremolite hornfels 4—Garnet skarn 5—Quartz K-feldspar sericitization zone

6—Quartz K-feldspar zone 7—Strongly silicified zone' 8—Cu ore body 9—Cu-Mo ore body 10—Mo ore body 11—Quaternary 12—Second

subsection of forth segment in Xiangyang Formation  13—First subsection of forth segment in Xiangyang Formation 14—Fault 15—Exploration

lines and its serial number 16—Granite porphyry 17—Syenite porphyry 18—Gabbro
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Photo 1  Disseminated molybdenite mineralization in granite
porphyry from Machangqing ore district
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Photo 2 Veinlike molybdenite mineralization in porphyritic
granite from Machangqing ore district
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Photo 3 Veinlike molybdenite mineralization in porphyritic

granite from Machangqing ore district

o WL, D BEAR AL 55 5 16 X BE A A 2 7 —
FEREBSRI =W, T E RN R FEE.
BOBEIRTE 54 7 I H T FR B B, b i D4 i FR
HZR L T 46 B B W el i 4= N AR (RO BEAR A
rJEZT FHSHE L TREAR S WY E
)o B, (ROBEIR AL B 5 55 W BH 4 — #F 2 R [

%,E%ﬁiﬁﬁlﬁl%ﬁ@ﬂ’aﬁiﬁh%ﬁ%ﬁ@ﬁ@ﬁiﬁ@%%
K DA K

Hb T A R B, 78 W A0 Al 4R N AR X B
W, KB HECR AR JIREET M, B A BES 2 {k
IR Ao LR I (D BEIR A€ B, 0 Ak A4 M 4
JCIR « T8 Jik IR EE ™ A i) 52 ) 2 T T o 428 1 1) A
KIKEDE A 4b AR 4k, B fh 58 B ol 2=, H &0
ALK ROBEIRE K 25 o B 4k kAo ) k. g k)
W FHZE A s ) R & i EW [ JEAG I & A e
AR, A A SR AGT o Bl , 2 IR M s 4 Ak
A B2 AL SR AT (04 1, LA A AR A Sf /)
A R B e B 22 R T DAL, fd e T O D R
B A O A R 22 B0 Y 1) 35 35 B T 1 78
BEAAR CTOMRERRF i, I L, BREE I 7y 1 £ 4
DA, FURHARAT ABR SR A AR I AR ASE R | e B )
AT 5 T G 5 2 i ey 1) £ B B 2 A O W) A
AL BR 55 B A0 A B R ASE R /) |t IR ) A 2 AT C
40 IR 7R HH T A A2 DA fi oy B AT ) 4 B B A
gy SR B
2.2 WERHR

AN 5 ST XA EES AT T g
Z R EAL MR 1, A E WA 1D HE 1T
W, RN X EXT 0B, 50 AW IE KB

356°%=—
Au Au Mo Mo
Sa > Sa vy
[sa]1 [H]2 =5 [7]s [E]s

4 BITHEVREXT§BAA 2665 HUEREE
1A 2—MmE: 3—HET Lk 4—BRIER S
S—AERBEE
Fig. 4 Sketch map of No.2665 ternel at northern contact
zone of Baoxingchang ore block in Machangging ore district
1—Altered sandstone; 2—Hornfelsization; 3—Cu-Mo mineralized

body: 4—Porphyritic granites 5—Granite porphyry
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Fig. 5 2%Ph 294Ph-28Ph 2%4Ph diagram a  Zhu et al.
2000 and lead isotope Ay-Af diagram b Zhu et al.
1997 of Machangqing rock body galena and pyrite
1—Pb from mantle source 2—Pb from upper crust 3—Pb from the
subduction zone resulting from the mixture of the upper crust and the
mantle 3a—magmatism 3b—sedimentation 4—Chemical deposi-
tion 5—Pb produced by submarine hot water 6—Pb from middle-
deep metamorphism 7—Metamorphic Pb from the lower crust
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Fig. 6 Diorite enclaves and disseminated mineralization in granite porphyry from Machangqing ore district

A. Disseminated chalcopyrite and malachite mineralization in granite porphyry: B. Disseminated pyrite mineralization in granite porphyry: C. Dis-
seminated molybdenite mineralization in granite porphyry: D. Disseminated pyrite and molybdenite mineralization in granite porphyry: E. Diorite

enclaves in granite porphyry: F. Disseminated pyrite and molybdenite mineralization in granite porphyry and enclaves
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Fig. 7 F&?™ Fe* and Mg plot of biotite from
Machangging granite porphyry after Bi et al 2005
HM—Hematite-magnetite exsolution line  NNO—Ni-NiO exsolution

line  QFM—Quartz-peridotite-magnetite exsolution line
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