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The West Qinling orogen experienced complex tectonic
evolution and associated geological processes (e.g., regional
metamorphism, magmatism), in which large varieties of gold
mineralization formed, accounting for the second largest gold
metallogenic belt (total Au endowment over 2,000 tons) in
China. Manaoke is a representative gold deposit in the southern
margin of West Qinling orogen. However, its age remains poorly
constrained, hampering understanding of metallogenesis and the
tectonic regime in which they formed. Here, we integrate
paragenesis, geochemistry, and in situ U-Pb geochronology of
scheelite to constrain the timing and possible tectonic setting of
the Manaoke gold deposit.

Two occurrences of scheelite (Sch1 and Sch2) are recognized
based on petrographic observations, paragenetic relations, and
interior texture (Fig. 1). The anhedral Sch1 grains are textually
homogeneous in cathodoluminescence (CL) images (Fig. 1e) and
closely associated with hydrothermal quartz, crystallized slightly
earlier than or contemporaneously with auriferous As-bearing
pyrite and arsenopyrite (Fig. 1d). The euhedral and subhedral
Sch2 grains show oscillatory zones in CL images (Fig. 1g) and
coexist with Au-bearing stibnite and realgar/orpiment in calcite
veins, which cut early crystallized quartz (Fig. 1c, f). The Sch1
and Sch2 yielded different Tera-Wasserburg lower intercept ages
of 196.9 ± 3.1 Ma and 140.0 ± 1.8 Ma (Fig. 2a), respectively, by
LA-ICP-MS. In addition, the total REE contents of the Sch1
grains are notably higher than those of the Sch2 grains (Fig. 2b).

In conclusion, Sch1 and Sch2 may record two different
tungsten-containing hydrothermal events or probably two
discrete gold mineralization events. The early mineralization
event coincides with the widespread Late Triassic to Early
Jurassic gold deposits in the West Qinling Orogen and might be
genetically associated with orogenic deformation and regional
metamorphism of the West Qinling orogen during the Yangtze
Craton-South Qinling terrane post-collision extension (210-200
Ma). Several other Early Cretaceous orogenic gold deposits (e.g.,
Daqiao, Maanqiao) have been recently recognized in the region,
coeval with the younger mineralization event in the Manaoke
gold deposit, implying there might be an extensive Early
Cretaceous gold event in West Qinling Orogen that might
genetically related to the subduction of the Tethys Ocean.
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