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ABSTRACT

Te-Bi melts have been recognized as crucial agents for scavenging gold in gold deposits related to
magmatism, often characterized by a notable Au-Te-Bi association. This association is also recognized
in the gold deposits of the Jiaodong district, although the specific roles of Te and Bi in gold enrichment
in this region have not been thoroughly evaluated. In this study, we investigate the mineralogy and
geochemistry of Au-Ag-Te-Bi mineral assemblages and pyrite at the Taishang gold deposit to better
understand the influence of Te-Bi melts on gold enrichment and refine the ore genesis models for the
Jiaodong district.

The gold mineralization at Taishang comprises three stages: phyllic alteration (Stage I),
pyrite-quartz veins (Stage II), and polymetallic sulfide veins (Stage III). In Stage I, gold mainly occurs
as inclusions of native gold and electrum within pyrite, alongside hessite, petzite, and minor tetrady-
mite. Stage II features multiphase Au-Ag-Te-Bi-(S)-(Pb) assemblages, including native gold, electrum,
hessite, petzite, tetradymite, tsumoite, joséite-B, and sub-micrometer Te-Bi-(Pb)-(Au)-(Ag)-rich
phases as inclusions and fracture-fillings in pyrite. In Stage III, gold mineralization is less intense,
marked by sparse native gold and electrum grains intergrown with pyrite, galena, and chalcopyrite.
The mineralogical patterns reveal a strong relationship between Au, Ag, Te, and Bi, corroborated by
trace element compositions of pyrite, which exhibit strong positive correlations among these elements.
Furthermore, the texture of Au-Ag-Te-Bi assemblages in Stage I and II (i.e., unsharp and curvilinear
boundaries) suggests crystallization from melts. Supported by relevant experimental evidence, the low
temperature of Au-Ag-Te-Bi systems enables Te-Bi melts to effectively scavenge gold from fluids
at the temperature conditions of Taishang (246–336 °C). The presence of Au-Ag-Te-Bi association
in both Taishang and other Jiaodong gold deposits underscores the importance of Te-Bi melts in
enhancing gold enrichment. This finding introduces vital insights into the established model of gold
mineralization in the Jiaodong district.

Keywords: Tellurium-bismuth melts, gold enrichment, Taishang, Jiaodong

INTRODUCTION

The role of low-melting chalcophile elements (LMCE), such
as tellurium and bismuth, in promoting gold upgrading and
remobilization has been highlighted over the past two decades
(Frost et al. 2002; Tomkins andMavrogenes 2002; Ciobanu et al.
2005, 2006; Tooth et al. 2008; Cockerton and Tomkins 2012;
Fan et al. 2024). According to thermochemical data, the first
appearance of melts (e.g., Bi0.87Au0.13) in the Au-Bi system
can occur at the temperature of 241 °C (Okamoto and Massalski
1983). Melts in the Au-Ag-Te system can be present at tempera-
tures as low as 304 °C (Cabri 1965). There are two eutectics in
the ternary Au-Bi-Te system, one on the low-Te side of a thermal
divide at slightly less than 241 °C; the high-Te side may not
account for Au-Bi-rich natural ore systems, due to its higher

eutectic temperature of ∼412 °C than that of Au-Bi system
(Okamoto and Massalski 1983; Feng et al. 2023). It is notewor-
thy that the eutectic temperatures of these alloy systems overlap
the formation temperatures of typical orogenic, epithermal,
intrusion-related, and skarn gold deposits (Sillitoe and Thomp-
son 1998; Cooke and Simmons 2000; Meinert 2000; Goldfarb
et al. 2005), which thus allows the widespread occurrence of
Au-Te-Bimelts inmany gold deposits. TheAu-Te-Bi association,
as widely documented in gold deposits, is typically characterized
by polyphase assemblages with curvilinear and low-angle grain
boundaries and/or trails of rounded inclusions (e.g., Ciobanu
and Cook 2002; Tomkins and Mavrogenes 2002; Fan et al.
2021). This texture is suggestive of their entrapment as a melt
(Frost et al. 2002; Sparks and Mavrogenes 2005), which has also
been shown experimentally (Tomkins and Mavrogenes 2002;
Sparks and Mavrogenes 2005; Jian et al. 2021). It has been
demonstrated that Bi melts can efficiently scavenge Au from a
Au-undersaturated solution, with a high partitioning coefficient
of up to ∼108 between Bi melts and surrounding fluids (Douglas
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