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The Halfmile Lake (HML) volcanic hosted massive 
sulphide (VHMS) deposit is one of several that occur in the 
Bathurst Mining Camp, and one of the largest undeveloped 
deposits in the district. Composed of several lenses, the 
deepest being the HML Lower AB Zone, it consists of 
pyrrhotite-rich breccia-matrix and pyrite-pyrrhotite-rich 
layered sulphides in a laterally continuous sheet that grades 
into regional iron formation. An extensive pyrrhotite
chalcopyrite stringer zone stratigraphically underlies the 
deposit. Mineralization is overturned and hosted by 
Tetagouche Group metasedimentary and volcaniclastic rocks. 
Fine-grained metasedimentary rocks interbedded with 
subordinate fine-grained felsic pyroclastic rocks 
stratigraphically underlie the deposit. Locally, crystal-rich 
felsic tuffs and subordinate metasedimentary rocks comprise 
the immediate stratigraphic hanging wall. This sequence is 
also cut by quartz- and feldspar-phyric intrusions. 

Lithogeochemical evaluation of 222 samples from eleven 
drill cores through the HML Lower AB Zone indicates the 
existence of four volcanic compositions: rhyolite, dacite, 
andesite, and basalt (discriminated using Zr/Ti and Nb/Ti 
ratios). Although most rhyolite (n=46) and dacite (n=24) rocks 
are tuffs or flows, most andesite (n=4) and basalt (n=9) rocks 

are dykes cutting the stratigraphy. Sedimentary rocks (n=I39), 
including two samples of silicate-facies banded-iron 
formation, exhibit a dacitic composition. 

Pearce element ratio analysis of rhyolitic rock types 
indicate that background compositional variations can be 
explained by feldspar (predominantly albite) and quartz 
fractionation in a 3: 1 quartz: feldspar molar ratio (2:3 by 
volume). In contrast, dacitic volcanic rocks exhibit no 
fractionation. Dacitic sedimentary rocks have compositional 
variations consistent with quartz fractionation (sorting) only. 

The deposit host rocks are metamorphosed, deformed, 
and hydrothermally altered. Minor calcite occurs mostly 
within the rhyolite. Hydrolytic alteration is expressed 
differently in different rock types. With the exception of four 
completely chlorite altered rocks (daphnite, based on 
(Fe+Mg)/ Al ratios of 3/2), rhyolite is partially to completely 
muscovite-altered. In contrast, dacitic volcanic rocks are 
relatively fresh to partially muscovite-altered. Meta
sedimentary rocks exhibit geochemical patterns suggesting 
that they are weathered equivalents of dacitic volcanic rocks. 
These likely contained quartz and clay minerals (weathering 
products; e.g. illite and montmorillonite) and subsequently 
became muscovite and chlorite altered. Sulphide minerals 
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(pyrite, pyrrhotite, chalcopyrite, sphalerite, and galena in 
stockwork veins in the stratigraphic footwall) are restricted to 
rocks containing Kl Al ratios <0.36, which corresponds with 
the stoichiometry of phengite. Because S addition is 
commonly observed in other VHMS host rocks that are 

completely muscovite altered (KIAi <1/3), this may suggest 
that subsequent metamorphic metasomatism (e.g., Mg, Fe, and 
K addition) modified hydrothermal muscovite into a high
pressure phengite composition. 




