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Re-Os isotopic dating of molybdenite from Luanling gold deposit in Xiong’ er
Mountain ore concentration area of western Henan Province and its geological
significance
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Abstract

The Luanling gold deposit is located on the northern side of Machaoying fault zone in the southern part of
the Xiong’er Mountain gold polymetallic ore district, Henan Province. The gold orebodies mainly occur as the K-
feldspar-quartz vein or altered rock in the structural fracture zone. For the purpose of studying the chronology of
the gold mineralization in the Luanling gold deposit, the authors purified molybdenite from the gold-bearing
feldspar quartz veins in the Luanling gold deposit. Re-Os dating of these minerals yielded modal ages from (161
+3) Ma to (164 £2) Ma, a weighted average age of (163 +1) Ma(MSWD=0.68), and an isochron age of
(163 +2) Ma(MSWD=1.5), implying that the Luanling gold deposit formed in the Late-Jurassic. Compared
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with the Cretaceous(125 Ma) Qiyugou gold deposit and Qianhe gold deposit, the Luanling gold deposit formed

about 38 Ma earlier, indicating a new late Jurassic mineralization period in the Xiong’er ore concentration area.

The Luanling gold deposit and Nannihu-Sandaozhuang as well as Shangfanggou Mo deposits were produced by

the same mineralization system. The discovery of the Luanling Au deposit provides the basis for the study of Au-

Mo deposits of the similar ore-forming conditions in the Xiong’er Mountain region.
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Fig. 1 Geological sketch map and distribution of ‘ore deposits in the Xiong’ er Mountain gold polymetallic ore district
(modified after Zhang et al.» 2014)

1—Quaternary sediments; 2—Middle Proterozoic Guandackeu Group quartz sandstones quartzites dolomitic marbles 3—Middle Proterozoic Xiong” er

Group volcanic rock: 4—Neo-Archaean Taihua Group gneiss: 5—Mesozoic granite; 6—Detachment fault; 7—Fault; 8—Unconformity; 9—Gold
deposits 10—Ag-Pb-Zn deposit; 11—Molybdenum deposit
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Fig. 2 Geological sketch map of the Luanling gold deposit
1—Quaternary sediments; 2—Palacogene glutenite; sandy mudstones

3—Proterozoic Xiong” er Group voleanic rocks 4—Mineralized

alteration zone; 5—Orebody and its serial number; 6—Fault and

its serial number; 7—Exploration line and its serial number
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1—Xiong” er Group volcanic rocks 2—Structural fracture belt; 3—Fault and its serial number; 4—Orebody of feldspar-quartz veins
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Fig. 4 Field and microscopic photos of the Luanling gold deposit
a. Gold-bearing feldspar-quartz vein; b. Potassium feldspar, quartz, barite in feldspar-quartz veins; c¢. Native gold occurring as intergranular gold
and inclusive gold in sphalerite, hessite and petzite(reflected light); d. Native gold occurring as intergranular gold between galena and hessite (re-
flected light); e. Striped molybdenite feldspar-quartz vein; f. Feldspar-quartz vein with gold mineralization wall rock; Au-Native gold; g. Molyb-
denite occurring as dissemination(reflected light); h. Molybdenite occurring as nodule (reflected light)s i. Sulfide feldspar-quartz veins type gold ore
Mo—Molybdenite; Ptz—Petzite; Hes—Hessite; Alt—Altaite; Sp—Sphalerite; Gn—Galena; Ccp—Chalcopyrite; Py—Pyrites
Brt—DBarite; Kfs—K-feldspar; Qtz—Quartz
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Fig. 5 Wall rock alteration
a. Striped potassic feldspathization: b. Beresitization; c. Pyrite occurring as dissemination in sericite quartz rock; d. Milk silication
vein; e. Smoky-gray silication vein; f. Propylitization
Py—Pyrite; Ser—Sericite; Qtz—Quartz
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Table 1 Paragenetic sequence of hydrothermal minerals of the Luanling Gold deposit
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Table 2 Re-Os isotope data for molybdenite from the Luanling gold deposit
w(Re)/10° w(1¥Re)/107° w(¥70s)/107° BEEERS / Ma
BER S BE/g _
W ANHf 7€ B W 5E A AN 2 S I 5EAH AN E L I 5E A AN E L
14-T-1/B9 0.00255 48.20 0.32 30.29 0.20 82.02 0.58 162.3 2.2
14-T-1/B1 0.03003 36.32 0.31 22.83 0.20 61.99 0.32 162.8 1.6
14-T-1/B2 0.03034 45.41 0.38 28.54 0.24 78.26 0.50 164.4 2.4
14-T-1/B4 0.03165 59.16 0.51 37.18 0.32 101.50 0.60 163.6 2.4
14-T-1/B7 0.03071 81.95 0.82 51.51 0.51 138.90 0.80 161.7 2.5
LL-29 0.00554 220.00 2.50 138.30 1.60 377.40 2.30 163.6 2.6
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