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Western Newfoundland is characterized as a geologically complex zone. It records multiphase 
deformation of a Cambrian–Ordovician passive margin and Ordovician to Devonian foreland 
basins formed during the Taconian, Salinian, and Acadian orogenic events. Hydrocarbon seeps 
are known to occur in western Newfoundland and the area contains three main basins capable of 
generating oil: the Anticosti Basin, the Deer Lake Basin and the Bay St. George sub-basin. These 
basins have been important targets for petroleum exploration and they have proven oil 
accumulations and oil potential. 
Geophysical studies in western Newfoundland have mainly focused on petroleum exploration and 
understanding the development of the Appalachian Mountains in the region. Seismic acquisition 
in this area was performed prior to 2000 and in many cases, the data are poor and difficult to 
interpret. However, potential field methods, such as gravity and magnetic methods can be useful 
for studying complex regions, as they can build a bridge between seismic studies. Constrained 
gravity and magnetic studies have been used before in different geological areas and they have 
provided interpretable results down to the lithospheric scale. 
No comprehensive attempt has been made to incorporate gravity and magnetic data from Western 
Newfoundland into tectonic models. Accordingly, this research project aims to provide new 
information at a regional scale to better understand the complexity of the Appalachian structure 
and how it may have evolved by constructing a crustal-scale 3D Earth model of offshore-to-
onshore western Newfoundland using seismic reflection, gravity, magnetic, and well data. 
The Satellite gravity data from the WGM2012 model and the high resolution magnetic data were 
analyzed using mathematical tools such as Euler Deconvolution, Spectral Analysis, and Curvature. 
These results, along with a refraction seismic profile, are used as a first approach to build the 3D 
model. The interpretation of selected seismic lines and well data further constrained the model. 
The preliminary results show interesting geophysical behaviour offshore western Newfoundland 
that possibly are caused by crustal faults or fractures and which have not yet been investigated in 
detail. 


