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A comparative analysis of gold occurrrences from 
the Sops Arm area – the first gold-only 

producers in Newfoundland

John  J. Currie  and  Derek  H.C. Wilton
Department of Earth Sciences, Memorial University 

of Newfoundland, St. John’s NL, A1B 3X5.

Seven auriferous occurrences in the Sops Arm area were ex-
amined. Mineralization is hosted by two different units of the 
Silurian Sops Arm Group, i.e., the Lower Volcanic Formation 
composed dominantly of rhyolite with lapilli tuff and silicic 
ash, and the Simms Ridge Formation, a sedimentary unit com-
prised of numerous rock types including limestone, siltstone 
and shale. Sulphides present are mainly pyrite and galena, with 
lesser amounts of bornite, chalcopyrite, and/or pyrrhotite. Most 
sulphides occur in quartz and quartz-carbonate veins, alluding 
to a structural control on mineralization.

Hydrothermal alteration associated with the auriferous 
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zones consists of varying degrees of potassic alteration and 
sericitization. Carbonates are also commonplace with minor 
chlorite and epidote. Sulphur isotope geothermometry calcula-
tions and fluid inclusion homogenization temperatures both 
indicate formation temperatures in the range of 200 – 350°C. 
Additionally, fluid inclusion data suggest a low salinity fluid 
(<6% NaCl). Pb isotope data from galena separates indicate 
that the Pb was derived from two sources, Grenville basement 
rocks and Silurian (?) supracrustal rocks, and that the Pb ratios 
are mixtures of the two sources with the ratios of individual 
occurrences distinguished by proximity to the either of the 
two sources. Visible gold was not observed at any location 
and gold was not detected in petrographic or SEM analysis. 
LAM-ICP-MS analyses, however, indicate that gold is present 
in pyrite (up to 4600 ppm) and galena (up to 4.9 ppm) as either: 
(1) a “refractory”, or sulphide-bound, component, or, (2) as 
micro-inclusions. Electrum micro-inclusions may be present 
locally. Pyrite crystals have As-enriched rims (up to 75 ppm As) 
to cores with lower As contents (4 ppm); chalcopyrite has less 
As-enriched rims. The rims suggest late-stage As precipitation 
from ore fluids. 

The apparent structural control on mineralization, fluid 
properties (temperature and salinity), and variation in host 
rock lithology strongly suggest an orogenic lode gold deposit 
model. As such, the Sops Arm veins are distinctly different 
from Carlin auriferous systems, but are similar to auriferous 
vein systems developed in Grenvillian basement rocks 15 km 
to the NE.

 

 




