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Relationship between crust-mantle reaction and gold mineralization
in Ailaoshan metallogenic belt: A case study of Daping gold
deposit in Yuanyang
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Abstract

The Ailaoshan metallogenic belt is located in the middle-south part of Yunnan Province, where there are several large-superlarge
gold-polymetallic deposits such as Jinchang in Mojiang, Laowangzhai in Zhenyuan and Daping in Yuanyang. Regional geophysical
characteristics show that the NW-striking Ailaoshan metallogenic belt has a complicated crust-mantle structure. The Moho discontinu-
ity isobath features reveal that the crust in the northeast is thicker than that in the southwest and represents a mantle-slope on the
whole. Regional studies of the seismic wave velocity of the lower crust and the upper mantle indicate that there exists a large-area low-
velocity anomalous belt in southwest Yunnan Province, which perhaps has relationship with the thermal dynamical effect caused by
partial melt of the lower crust materials resulting from the uplift of the upper mantle materials in the crust-mantle boundary. Such a
phenomenon also implies that there once occurred a strong crust-mantle reaction in the Ailaoshan metallogenic belt. The high anoma-
lous features of the continental geothermal gradient and the terrestrial heat flow demonstrate that the metallogenic belt has characteris-
tics of high-temperature and low-pressure mantle slope, which might be attributed to the heat flow uplift caused by intense crust-man-

tle reaction at depth. Detailed isotope studies of the Daping superlarge gold-polymetallic desit shows that the main source of the ore-
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forming fluid was deep crust-mantle mixed fluid rather than gas-saturation water, magmatic water or their mixed water in the upper

crust. The coherence between regional geophysical and isotope characteristics shows that

the strong deep magmatic activity in the Ailaoshan metallogenic belt, and that the crust-

tion to the mineralization in Ailaoshan area.

the ore-forming progress was accompanied by

mantle reaction made an important contribu-
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Fig. 2 Geological sketch map of the Daping gold deposit after Ge et al. 2007a 2007b
1—Lower Devonian Laojingzhai Formation 2—Middle Devonian Songjiazhai Formation 3—Middle Devonian Maludong Formation 4—Middle Silurian
5—Middle Formation of Lower Ordovician 6—ILower Formation of Lower Ordovician 7—Along Formation of Ailaoshan Group 8—Monzonitic granite
9—Granite 10—Granite-porphyry vein  11—Monzonitic-porphyry vein 12—Quartz-monzontie vein 13—Diorite 14—Diabase body vein ~ 15—Fault

or conjectural fault 16—Gold vein and its serial number
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Table 2 Carbon and oxygen isotopic data of the Daping gold deposit
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Table 3 Sulfur isotopic data of the Daping gold deposit
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Table 4 Lead isotopic data of the Daping gold deposit
2()6Pb 2[)4Pb 2()7Pb 2()4Pb 2[)8Pb 2(]4Pb 2()()Pb 2()7Pb m ® k
DBI1 18.6896 15.6752 39.0863 1.1923 9.58 38.32 3.87
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DB15 18.6821 15.6716 39.0608 1.1921 9.58 38.22 3.86
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DB27 18.6912 15.6765 39.0911 1.1923 9.59 38.34 3.87
DB36 18.7052 15.6739 39.0918 1.1934 9.58 38.24 3.86
16.01
F 40 -
‘”" 5
E 390
M/ [
© 15.6F E
£ E -ﬂsj r
= % ol
[ ~ 38
Ka) F L
£ 15.4F ;rf b
E 37
1528 r
Foa F b
15000 v v ey e e e L 3601 P | I T T
18.0 18.4 18.8 18.0 18.4 18.8
2()6pb / 204pb ZOﬁPb / 2°4pb
5 Zartman et al. 1981
Fig. 5 2Y7pp 2%4pp-200pp 24P and 28Ph 2%Pb-2%Ph 2%Ph diagram of the Daping gold deposit
modified after Zartman et al. 1981
2()6Pb 2()7Pb 1.197 206 Pb 2()4Pb
18.463 27 Pb 2%Ph 15.654 2%8ph 2% Ph 38.707
206py, 207py, 1.181 878 80Sr-19Nd *Nd 6
208p}, 204p},
U Th
1998 _
4.5 Rb-Sr Sm-Nd - Rb Sr 0.70898
5 €g L 64.14 87 Sr 86 Sr i 0.70607
- - 5 5 Rb-Sr 7
143 Nd 144 Nd € L -ENg I Ta
0.512404~0.512509 0.51264 %Sy 87Sr Qe ¢ 7b
86Sy 0.706588 ~ 0.707416
0.7045 35 Ma end I

-4.3~-0.7 3.2 e5 ¢ 23.5~33.1



260 2010
5 . .
Table 5 Rb-Sr and Sm-Nd isotopic data of the Daping gold deposit
87Rb SGSr 87Sr 8()Sr + 26 147Sm 144Nd ]43Nd ]44Nd +26
DB1 1.178 0.707237 14 0.1189 0.512422 14
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