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abStraCt

Scheelite is well developed in hydrothermal deposits, providing a window into genetic processes 
and facilitating comparative studies, however, few studies have focused on characterizing scheelite 
in skarn-type W-Mo deposits. The primary ore mineral in the Jitoushan and Baizhangyan skarn-type 
W-Mo deposits (Anhui Province, Eastern China), scheelite was analyzed for major, trace, and rare 
earth element (REE) abundance and for Sr-Nd isotopes. The analysis revealed two unique geochemical 
characteristics that distinguish the scheelite from skarn-type W-Mo deposits to that from vein-type 
Au-W and porphyry-type W-Mo deposits: higher Mo content with a negative correlation between 
MoO3 and WO3 and a strong HREE depletion.
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precipitation of skarn minerals (e.g., garnet, diopside, and amphibole) has most likely resulted in the 
observed strong HREE depletion in scheelite and the decoupling of LREEs and HREEs. Of the numer-
ous substitution mechanisms suggested by previous workers, 3Ca2+ = 2REE3+ + �Ca (where �Ca 
is a Ca-site vacancy) is preferred for the substitution of REE3+ for Ca2+ and in this study, particularly 
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tions and pH, the complex GEu/Mo correlation indicates that Mo increasingly entered the scheelite 
under oxidizing conditions and reached a maxim at GEu values of 0.8 to 1. In contrast, under reducing 
conditions, Mo contents in scheelite decrease gradually and Mo is precipitated as molybdenite as a 
result of the change in dominant valence state.

Unlike the Sr-Nd isotope compositions of scheelite from vein-type Au-(W) and W-(Sb-Au) deposits, 
the scheelite from skarn-type W-Mo deposits has low (143Nd/144Nd)(t) (most <0.5125) and intermediate 
(87Sr/86Sr)(t) values (most between 0.708 and 0.715). The HNd(t) values of the scheelite varied from 
–16 to –12.3 in the Baizhangyan deposit and from –9.5 to –9.1 in the Jitoushan deposit, indicating 
that the ore-forming materials in the two W-Mo deposits were mainly derived from crustal sources.
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introduCtion

Scheelite (CaWO4) is well developed in skarn- and porphyry-
type deposits and is also developed in quartz vein-type and a few 
metamorphic-type deposits (Allen and Folinsbee 1944; Xu 1957; 
Noble et al. 1984; Liu and Ma 1987; Zhang Y.X. et al. 1990; 
Uspensky et al. 1998; Peng J.T. et al. 2003; Wang et al. 2008). It 
is a hydrothermal mineral whose precipitation is often spatially 
and temporally related to that of gold, molybdenite, chalcopy-
rite, and cassiterite. It is of particular interest to ore geologists 
because it has the potential to provide important information 
on the genesis of ore minerals and their related deposits (Zhang 
Y.X. et al. 1990; Brugger et al. 2008). For example, it can be 
used to resolve the long-standing problem of directly dating gold 
or tungsten deposits (Anglin et al. 1996; Brugger et al. 2002).

Due to their similar electron configurations and ionic radii, 
elements such as rare earth elements (REEs), Sr, Nd, Y, and Pb 
could substitute for Ca2+ in the scheelite structure (Cottrant 1981; 
Raimbault et al. 1993). Hence, scheelite contains abundant trace 
elements and REEs and has high-Sm/Nd ratios and low-Rb/Sr 
ratios (Deer et al. 1966; Cottrant 1981; Bell et al. 1989; Voicu 
et al. 2000; Brugger et al. 2000, 2002, 2008). Because the REE 
composition of scheelite can provide information about mag-
matic melts and ore-forming fluids (Cottrant 1981), different 
REE patterns indicate different source materials and mineraliza-
tion conditions (Tomschi et al. 1986; Wang et al. 2010). Subtle 
changes in scheelite 6REE+Y and REE curves indicate that 
the magma and fluids, which came from the same source, may 
have differentiated and evolved in different ways (Henderson 
1985; Zhang Y.X. et al. 1990; Raimbault et al. 1993; Sylvester 
and Ghaderi 1997; Zeng et al. 1998; Brugger et al. 2002, 2008; 
Dostal et al. 2009).


