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Abstract 
 

Cantung mine, Northwest Territories, is widely known as 

having one of the highest overall tungsten grades of any tungsten 

deposits. The diversity of metals present in the ore at Cantung (W, Cu, 

Bi, Au) enhanced the ability for the mine to operate during periods 

when tungsten prices were low. Although the origins of tungsten and 

copper mineralization have been well studied, the assemblages which 

host bismuth and gold mineralization are unknown. Gold and bismuth 

were both present in the copper concentrate, and although North 

American Tungsten Corporation Ltd. received smelting credit for the 

gold, they were penalized for the bismuth. For this reason, a 

comprehensive study was initiated to identify what phases host the 

gold mineralization, which skarn assemblages it is hosted within, the 

relationship between the tungsten and copper mineralization and the 

gold and bismuth mineralization, as well as the timing of these gold 

mineralizing events and their relationships to nearby intrusions.  

This study began using information garnered from previous 

preliminary work on gold-bearing assemblages (Palmer 2013). Using 

detailed reflected light microscopy, the main gold-bearing phase was 

identified as electrum (Au-Ag alloy) with an assemblage that included 

native bismuth, several bismuth telluride and selenide minerals, as 

well as silver and lead sulfosalts. The textures exhibited by these Bi-

Au-Te-Se -bearing phases suggest they precipitated from aqueous 

solutions as polymetallic melts which remained molten throughout the 

growth of other skarn and vein minerals and ultimately exsolved from 

these melts. Other studies have proposed that precipitation of liquid 

bismuth from aqueous hydrothermal fluids can sequester gold from 

these solutions, without requiring them becoming saturated with gold. 

After ascertaining the skarn and vein assemblages hosting gold, U-Pb 

geochronology of allanite and titanite was conducted to determine the 

timing of these events. This was done to compare these ages to those 

of intrusions in the Cantung area to determine if any of these 

mineralizing events correlate with nearby intrusive activity.  


