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In the northeastern Cobequid Highlands, Nova Scotia, bedrock mapping and bulk rock and stream sediment 
geochemical surveying by the Nova Scotia Department of Energy and Mines has identified a potential epithermal 
Au system in Late Devonian to Early Carboniferous bimodal volcanic rocks. Two Au occurrences have been 
reported and comprise zones of silicified and sulphidized volcanic rocks containing up to 660 ppb Au. Anomalous 
concentrations of As, Sb, Se, and Hg are also reported, consistent with a shallow, low-sulfidation epithermal 
association. Melt inclusions (sulphide and silicate melt) are abundant in accessory zircon within both volcanic and 
broadly coeval intrusive phases. Analysis of melt inclusion compositions (major, minor, trace elements including 
metals) provides constraints on the magmatic reservoir chemistry as well as the metal tenor and volatile content 
of pre, syn, and post-eruptive silicate and sulphide melts. 

Preliminary electron microprobe analyses of exposed, homogenized silicate melt inclusions from various volcanic 
and intrusive phases indicate that the magma was subalkaline but very close to the alkaline discrimination 
boundary (Na2O + K2O ~6–8 wt.%; SiO2 ~67–80 wt.%). Volatile concentrations are variable across all phases with 
H2O concentrations of ~2.7 ± 2.6 wt.%, Cl ~680 ± 380 ppm, and F ~1160 ± 940 ppm. Preliminary LA-ICP-MS analyses 
of silicate melt inclusions show that the melts are poor in As (<60 ppm) and Sb (<12 ppm) but are relatively 
enriched in Cu (up to 1 wt.%; ~1130 ± 2190 ppm; n = 93), Mo (up to 15 ppm; ~5.2 ± 2.9 ppm; n = 55), and W (up 
to 15 ppm; ~2.4 ± 2 ppm; n = 85). Sulphide melt inclusions are also relatively poor in As (<2 ppm) and Sb (<0.5 
ppm) but are relatively enriched in Cu (1.6 ± 0.5 wt.%). 

The extreme enrichment of Cu in some of the silicate melt inclusions could either represent the co-entrapment of 
a sulphide melt or a saturated Cu-enriched volatile phase, the latter being consistent with the wide range in 
volatile concentrations observed in homogenized melt inclusions. The As- and Sb-poor nature of the silicate and 
sulphide melts likely indicates that a metal-enriched volatile phase exsolved from the magma prior to silicate melt 
entrapment and/or sulphide saturation. Overall, silicate and sulphide melt inclusion metal tenors are comparable 
to similar melt inclusions from major Cu – Mo ± Au porphyry systems (e.g., Santa Rita, Bingham, and Climax). 
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