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Geology and geochemistry of the Gonghudong skarn copper deposit in Darhan
Muminggan Joint Banner, Inner Mongolia and its significance
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(Laboratory of Non—fossil Energy Minerals, Tianjin Center of China Geological Survey, Tianjin 300170, China)

Abstract: The Gonghudong is a typical skarn copper deposit in central Inner Mongolia. It is located in Mesoproterozoic Bayan Obo

rift zone along the middle section of the northern margin of North China plate, and is hosted in the skarn belt formed by the contact
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of granite porphyry and crystalline limestone of Hujiertu Group. The Cu orebodies are lentoid and stratiform—like in shape. The
metallic minerals mainly are chalcopyrite, bornite, sphalerite, chalcocite, pyrite and pyrrhotine, and the nonmetallic minerals mainly
are garnet, diopside, calcite and fluorite. The LA—ICP—MS zircon U—Pb dating of granite porphyry yielded an age of (299.6+1.7)
Ma, and thus the Gonghudong deposit was the product of Late Paleozoic tectonic magmatic activity. The granite porphyry has high
Si, low Al, depleted Ba, Sr, P, Ti, with “V” type REE pattern, and the values of 10000Ga/Al and FeO"/MgO range from 2.32 to 3.49
and 9.86 to 12.27, respectively. These data indicate that the granite porphyry belongs to Al subtype of A—type granites and was
formed in a post—orogenic extension environment. 8”Cy-pps and 8" Ov-suow of the hydrothermal calcite are from —10.6%o to —8.6%o
and from 4.6%o to 24.67%., respectively, suggesting that the CO, was supplied by the interaction of granite porphyry and limestone.
The &S values of the sulfide range from 1.2%o to 10%o, indicating that the sulfur was derived from the magma sulfur and marine
sulfate. *Pb / **Pb, *’Pb / **Pb and **Pb / **Pb of the ores are 17.847 to 18.173, 15.586 to 15.873 and 37.997 to 38.905,

respectively. The Pb—isotopic compositions suggest that the ore— forming material was probably derived mainly from the granite

porphyry.
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Fig.1 Tectonic location (A) and regional geological map (B) of the Gonghudong copper deposit, Darhan Muminggan Joint Banner,
Inner Mongolia (A—after reference [21]; B—after reference [20])
1—Quaternary; 2—Hannuoba Formation; 3—Erlian Formation; 4—Guyang Formation; 5—Suji volcanic rocks; 6—Ayadeng Formation; 7—The third
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Fig. 2 Geological map of the Gonghudong copper deposit, Darhan Muminggan Joint Banner, Inner Mongolia (after reference [17])

1—Quaternary; 2— Tuff, Lower Permian Suji Formation; 3—Siliceous limestone, Hujiertu Formation, Bayan Obo Group; 4— Biotite slate, Hujiertu
Formation, Bayan Obo Group; 5— Quartz biotite slate, Hujiertu Formation, Bayan Obo Group; 6— Biotite tremolite hornstone, Hujiertu Formation,
Bayan Obo Group; 7— Biotite diopside hornstone, Hujiertu Formation, Bayan Obo Group; 8—Crystalline limestone, Hujiertu Formation, Bayan Obo
Group; 9— Biotite siliceous slate, Baiyinbaolage Formation, Bayan Obo Group; 10—Tinge quartzite, Baiyinbaolage Formation, Bayan Obo Group;

11— Biotite quartz slate, Baiyinbaolage Formation, Bayan Obo Group; 12— Biotite palimpsest quartz sandstone, Baiyinbaolage Formation, Bayan

Obo Group; 13— Biotite quartz slate, Baiyinbaolage Formation, Bayan Obo Group; 14—Dark gray palimpsest quartz sandstone, Baiyinbaolage
Formation, Bayan Obo Group; 15—Skarn; 16— Granite porphyry; 17—Diorite—porphyrite vein; 18—Camptonite; 19—Copper orebody;
20— Geological boundary; 21—Fault; 22—No. 8 cross section
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Fig.3 Sample (A) and microscopic (B) characteristics of granite porphyry in the Gonghudong copper deposit
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Table 3 C and O isotopic compositions of the hydrothermal
calcite in the Gonghudong copper deposit(%o)
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Table 4 Sulfur isotopic compositions of sulfides in the
Gonghudong copper deposit (%o)
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Table 5 Lead isotopic compositions of sulfides in the Gonghudong copper deposit
FES W) pb/2Mpb Stderr P ™Pb  Stderr  *Pb/”Pb Stderr
13GD-10 TR 37.841 0.003 15.506 0.001 17.737 0.001
13GD-10 A 37.969 0.008 15.549 0.003 17.729 0.002
13GD-7 FEEE 37.851 0.007 15514 0.002 17.706 0.002
13GD-7  EEkN 37.967 0.005 15.564 0.002 17.828 0.002

&6 BRRMEY TR RIS H

Table 6 Characteristic parameters of lead isotopic compositions of sulfides in the Gonghudong

BE 25pb/ 7P tMa u I Th/U Vi V2 A« AB Ay
13GD-10 1.1439 541 936 3692 3.82 58.14 44.72 63.83 13.87 33.44
13GD-10 1.1402 596 9.45 37.95 3.89 65.37 46.86 68.00 17.04 39.44
13GD-7 1.1413 572 938 3722 3.84 60.01 44.93 64.61 14.59 35.13
13GD-7 1.1455 543 946 3749 3.84 63.79 4932 69.45 17.67 36.97
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1— bR IEAT ; 2— B3 S84 s 3— b5 5 M IR A5 IR iy 45 (3a
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1), By Bu yu sl A R b £ Pb/ ' Pb F1°"*Pb/**Pb
Fig.16 AB—A+y genetic classification diagram of lead isotope
of sulfides in the Gonghudong copper deposit (base map
after [53])
1—Mantle—derived lead; 2—Upper crust lead; 3—Mixed lead of the
upper crust and mantle subduction zones (3a Magmatism, 3b
Sedimentation); 4—Chemical sedimentary lead; 5—Submarine
hydrothermal lead; 6—Medium—high grade metamorphism lead; 7—
Lower crust lead of high grade metamorphism; 8—Orogenic belt lead;
9—Upper crust lead of ancient shale; 10—Retrograde metamorphism
lead; AB=1000xB/( By—1) ,Ay=1000%y/(yy—1), B and 7 are ratios of
*’Pb/**Pb and **Pb/*Pb respectively in samples, By and 7 \ are ratios
of *’Pb/**Pb and **Pb/*"'Pb respectively in mantle
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