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Objective 

The Dongping gold deposit is located on the northern margin of the North China Craton, and 

is the largest alkaline pluton-related gold deposit in China (Bao Zhiwei et al., 2014). It is 

characterized by large amounts of tellurides. The deposit is largely hosted in the Shuiquangou 

syenitic complex and consists of auriferous quartz veins and disseminated sulfide ores. It has 

been extensively studied since its discovery in the 1980s, however the geochronology and 

genesis of the deposit is still controversial. Nie Fengjun (1998) considered that the deposit 

formed in the Devonian, and the source of gold and ore fluids was served by the Shuiquangou 

syenitic complex on the bases of their close spatial relation and isotopic compositions. Hart C J R 

et al. (2002) suggested that the syenitic complex served merely as the host rock because of a 

more than 200 m.y. gap between the crystallization age of the syenitic complex (~390 Ma) and 

the Ar-Ar age of hydrothermal mica (153 Ma) collected from the ores. Bao Zhiwei et al. (2014) 

preferred the Dongping gold deposit represents a Devonian Au mineralization event with a 

Jurassic–Cretaceous hydrothermal overprinting. The lack of consistent age constraints has 

hampered the understanding of the genesis of the Dongping gold deposit. 

In this paper, we present Re-Os isotopic data of molybdenite collected from the Dongping 

gold deposit, with the goals of discussing relationships between formation of molybdenite and 

gold mineralization, and shedding new lights on the genesis of this deposit. 

Methods 

Re-Os geochronology for molybdenite from the Dongping gold deposit was performed at the 

TOTAL Laboratory for Source Rock Geochronology and Geochemistry at Durham University, 

United Kingdom, using isotope-dilutionnegative ionization mass spectrometry. The model Re-Os 

age is calculated using the equation [t = ln(187Os/187Re + 1)/λ], using the decay constant (λ) of 

1.666e−11 a−1 . Uncertainties were determined using the uncertainty in weighing the sample and 

tracer solution, calibration of the tracer solution, mass spectrometer measurements, and blank 

values. All uncertainties are presented at the 2σ absolute level. 
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Results 

Molybdenite is for the first time reported in the deposit. It is very rare in the ores. It occurs 

as disseminations in syenite (Fig. 1A) or as thin veins and aggregates in k-feldspar and quartz 

veins (Fig. 1B-D). Molybdenite often distributes along pyrite boundaries (Fig. 1E) or fills in voids 

of pyrite (Fig. 1F). Figure 1F and G show that there are two stages of molybdenite, and the early 

one was altered by the late one. Combining the two type molybdenite in the field, we argue that 

the early stage molybdenite is disseminated and the late stage molybdenite occurs as thin veins. 

Native gold commonly exists in pyrite as inclusions (Fig. 1F) and sometimes fills in its fractures 

(Fig. 1H), and gold also exists in the inner (Fig. 1I) and fractures (Fig. 1J) of early stage 

molybdenite as well as the contact boundaries of early-late stage molybdenite (Fig. 1F). These 

phenomena indicate that gold precipitated during the forming processes of early and late stage 

molybdenite. As a result, both of the early and late stage molybdenite Re-Os ages represent the 

age of gold mineralization. 

 

 

Fig. 1 Output characteristics of molybdenum and its relationship with natural gold in the 
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Dongping gold deposit. (A) sample photograph of the disseminated molybdenite; (B) sample 

photograph of the molybdenite in quartz veins; (C) sample photograph of the thin vein 

molybdenite; (D) sample photograph of the aggregate molybdenite; (E) molybdenite distributes 

along pyrite boundaries; (F) molybdenite fills voids of pyrite; (G) native gold appears in the 

fractures of pyrite and tellurides exists as inclusions; (H) native gold appears in the inner of the 

early molybdenite; (I) native gold appears in fractures of the early molybdenite; (J) native gold 

appears in the contact boundary of the early and late molybdenite. Abbreviations: Alt = altaite, 

Au = gold, Cav = calaverite, Kfs =K-feldspar, Lim = limonite, Mol = molybdenite, Qtz = quartz, Py = 

pyrite. 

 

Re-Os isotope data for molybdenite are listed in Table 1. Sample 17DP-5504 is collected from 

disseminated molybdenite and provides an age of 401.1± 2.1 Ma. Sample 17DP-5816 and 

17DP-5502 are collected from molybdenite veins and yield ages of 376.9 ± 2.9 Ma and 380.3 ± 2.0 

Ma. The age of disseminated molybdenite is consistent with the early-stage crystallization age of 

the Shuiquangou intrusion (400 ± 3.5Ma, Bao Zhiwei et al., 2014; 394 ± 1.8 Ma, no published 

data), showing the early stage molybdenite formed as the crystallization of the Shuiquangou 

intrusion. The age of vein-type molybdenite is consistent with the age of hydrothermal zircons 

collected from the ores (381-385 Ma; e.g. Bao Zhiwei et al., 2014), indicating the post-magmatic 

hydrothermal activity formed the late stage vein-type molybdenite. According to the 

relationships between molybdenite and native gold discussed above, we conclude that the 

formation ages of the early and late stage molybdenite (401.1~376 Ma) represent the age of gold 

precipitation. 

Table 1 Re-Os isotope data for Molybdenite from the Dongping gold deposit 

Sample 
 Re (ppm)  187Re (ppm)  187Os (ppb)  Model age 

 Measured ±2σ  Measured ±2σ  Measured ±2σ  Measured ±2σ 

17DP-5502 72.85 0.49  45.79 0.31  291.02 1.88  380.28 2 

17DP-5504 61.81 0.23  38.85 0.14  260.51 0.8  401.14 2.05 

17DP-5816 2.27 0.01  1.43 0.01  9 0.04  376.89 2.88 

Decay constant: λ187Re = 1.666e−11 a−1; uncertainty in Re-Os model ages includes uncertainty in the 187Re decay 

constant and uncertainty in Re and Os concentrations, which comprises weighing errors for both spike and sample, 

uncertainty in spike calibration, and mass spectrometry analytical error. 

Conclusions 

The molybdenite in the Dongping gold deposit formed in two stages. The early stage 

molybdenite yields a Re-Os model age of 401.1 ± 2.1 Ma and formed during the crystallization of 

the Shuiquangou intrusion. The late stage molybdenite formed at ~380 Ma and precipitated from 

the post-magmatic hydrothermal fluid. Age of 401.1~376 Ma represents the ages of molybdenite 

formation and gold mineralization. This paper shows that gold mineralization of the Dongping 

gold deposit has close genetic relationships with the formation of the Shuiquangou syenite. 
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