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Petrology of the St. Stephen gabbroic pluton and associated sulphides 
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The St. Stephen pluton includes a variety of mainly mafic 
and minor ultramafic rocks, as well as intermediate and felsic 
plutonic rocks and metasedimentary xenoliths. The pluton 
intruded sedimentary rocks of the Ordovician Cookson Group 
and produced a high-grade contact metamorphic aureole with 
mineral assemblages including sillimanite, microcline, 
cordierite, muscovite, and biotite. On its southern margin, and 
locally throughout, the pluton was intruded by the Silurian(?) 
Baring Granite, and the gabbro and granite are interpreted to 
have been comagmatic. Both the gabbro and granite are part of 
the much larger Moosehom Igneous Complex, in turn part of 
the extensive Coastal Maine magmatic province. 

Surface outcrops, as well as new drill core from the 
Rogers Farm area made available by Cobrun Mining 
Corporation, were sampled for petrological study. The results 
show that the pluton consists of complexly intermingled 
olivine gabbro and olivine gabbronorite, with less abundant 
gabbro, gabbronorite, norite, troctolite, anorthosite, and 
dunite. It does not appear to be possible to separate these units 
into mappable areas as implied by earlier workers. The 
gabbroic rocks locally contain abundant amphibole and biotite 

replacing pyroxene, indicating that water was present during 
late stages of crystallization. The pluton is most similar to the 
Pocomoonshine pluton in Maine, for which detailed studies 
have shown a complex igneous history. Mineral and whole
rock chemical data from the St. Stephen pluton will be used to 
compare its petrogenesis with that of the Pocomoonshine 
gabbro. 

An additional focus of this study is an examination of 
textural relations in sulphide-rich samples. Microprobe 
analyses confirm the dominance of pyrrhotite, with pentlandite 
generally forming blebs and exsolution lamellae in pyrrhotite 
associated with silicate minerals. Chalcopyrite tends to occur 
around the margins of pyrrhotite grains in contact with silicate 
minerals. Present in lesser amounts are magnetite, cobaltite, 
Cd-rich sphalerite, and galena. Preliminary study of textural 
relations supports previous interpretations that the sulphides 
were concentrated through subsolidus mobilization, as 
evidenced by deformation lamellae within the pyrrhotite and 
by the brecciation of silicates. Sulphur was probably derived 
from the adjacent Cookson Group. 
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