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abstRaCt

The Dahutang tungsten deposit, located in the Yangtze Block, South China, is one of the largest 
tungsten deposits in the world. Tungsten mineralization is closely related to Mesozoic granitic plutons. 
A drill core through a pluton in the Dalingshang ore block in the Central segment of the Dahutang 
tungsten deposit shows that the pluton is characterized by multi-stage intrusive phases including bio-
tite granite, muscovite granite, and Li-mica granite. The granites are strongly peraluminous and rich 
in P and F. Decreasing bulk-rock (La/Yb)N ratios and total rare earth element (ΣREE) concentrations 
from the biotite granite to muscovite granite and Li-mica granite suggest an evolution involving the 
fractional crystallization of plagioclase. Bulk-rock Li, Rb, Cs, P, Sn, Nb, and Ta contents increase with 
decreasing Zr/Hf and Nb/Ta ratios, denoting that the muscovite granite and Li-mica granite have expe-
rienced a higher degree of magmatic fractionation than the biotite granite. In addition, the muscovite 
and Li-mica granites show M-type lanthanide tetrad effect, which indicates hydrothermal alteration 
during the post-magmatic stage. The micas are classified as lithian biotite and muscovite in the biotite 
granite, muscovite in the muscovite granite, and Li-muscovite and lepidolite in the Li-mica granite. 
The Li, F, Rb, and Cs contents of micas increase, while FeOT, MgO, and TiO2 contents decrease with 
increasing degree of magmatic fractionation. Micas in the muscovite granite and Li-mica granite exhibit 
compositional zonation in which Si, Rb, F, Fe, and Li increase, and Al decreases gradually from core 
to mantle, consistent with magmatic differentiation. However, the outermost rim contains much lower 
contents of Si, Rb, F, Fe, and Li, and higher Al than the mantle domains due to metasomatism in the 
presence of fluids. The variability in W contents of the micas matches the variability in Li, F, Rb, and 
Cs contents, indicating that both the magmatic and hydrothermal evolutions were closely associated 
with W mineralization in the Dahutang deposit. The chemical zoning of muscovite and Li-micas not 
only traces the processes of W enrichment by magmatic differentiation and volatiles but also traces the 
leaching of W by the fluids. Therefore, micas are indicators not only for the magmatic–hydrothermal 
evolution of granite, but also for tungsten mineralization.

Keywords: Mica, Dahutang tungsten deposit, highly evolved granite, magmatic evolution, hydro-
thermal evolution, South China

intRoduCtion

Tungsten deposits are mainly involved in vein-like bodies, 
including quartz–greisen, quartz–sericite–K-feldspar, skarn, 
pegmatite, and quartz–tourmaline–chlorite rocks (Beus 1986), in 
which wolframite and scheelite are the two main tungsten-bearing 
ore minerals. Tungsten deposits are spatially and temporally 
associated with differentiated granites (Förster et al. 1999; Li 
et al. 2015; Lecumberri-Sanchez et al. 2017). The much higher 
partition coefficient of W in fluid than in granitic magma (Linnen 
and Cuney 2005) inhibits its mineralization in magma. Instead, 
W is leached by fluids and deposited in hydrothermal veins. It 
is therefore uncertain whether this spatial association implies a 
direct genetic link between tungsten mineralization and silicic 
magmatism, and how magmatic–hydrothermal processes contrib-

ute to tungsten mineralization (Hulsbosch et al. 2016). Whereas, 
the similar geochemical and isotopic features (including age) of 
both granites and vein-like W deposits might provide indirect 
evidence for a genetic link (Song et al. 2012; Huang and Jiang 
2014; Zhang et al. 2017). The trace element and rare earth ele-
ment (REE) compositions of scheelite and wolframite have been 
used to trace the source of W-bearing fluids (Song et al. 2014; 
Sun and Chen 2017; Harlaux et al. 2018; Zhang et al. 2018). 
However, the genetic source studies of tungsten cannot easily be 
constrained directly by investigation of ore veins alone. In addi-
tion, because differentiated intrusions are commonly concealed 
and unexposed, a direct genetic relationship with the ore deposit 
becomes difficult to establish.

Tungsten deposits are widely distributed globally, and China 
contains more than 60% of the world’s tungsten reserves, which 
are particularly abundant in South China (Mao et al. 2013a). 
The Dahutang tungsten deposit in South China has enormous 
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