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Investigation of a late Proterozoic mafic sill and 
its environs – Cape St. Francis, Newfoundland
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The aim of this study is to characterize a mafic sill and its 
environs in the vicinity of Cape St. Francis, Newfoundland, and 
then investigate its implications for late Proterozoic bimodal 
magmatism in the Avalon Zone of the Appalachian orogenic 
belt. The sill defines a prominent ridge, approximately 600 m 
long and 87 m thick and is commonly bounded by northwest-
erly dipping arkosic sandstones and overlying sequences of 
pillow basalt and pillow breccia. Field observations, however, 
indicate that the sill locally cuts the pillow basalts near the 
westerly boundary of the ridge. To the north, cogenetic rhyo-
lite domes puncture the sandstone. The sill itself has a bulk 
trachyandesite composition with a layered appearance, which 
is characterized by thin (1–2 mm) seams that are parallel to 
contacts and closest together near contacts. In some cases the 
sill has a banded appearance due to cm-scale leucocratic and 
melanocratic layers. An examination of the millimeter scaled 
variations of mineralogy within the layers using the Scanning  
Electron Microscope work indicated that there were two types 
of seams. One type has a highly silicic composition while the 
other has the same composition but is finer grained than the 
layers in which it occurs. Further examination of these layers 
will be completed using Microprobe analysis. Detailed ground-
based magnetic and elevation surveys were carried out to build 
a three dimensional model of the sill morphology and extent 
below the surface. Regional geophysical surveys including verti-
cal magnetic gradient, total magnetic field, and VLF-EM total 

field were analysed and compared with the ground magnetic 
survey. Geochemical analysis for major and trace elements has 
been completed on rock units that include basalt, rhyolite, 
arkosic sandstone, trachyandesite, and silicic seams.
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