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Two-dimensional (2D) thermomechanical modeling predicts heterogenous flow patterns in a lower crust composed of blocks having
different viscosities. In a natural 3D crust, one would expect even more complex patterns . This contribution presents interpretations
derived from eight years of field-based studies conducted across the Grenville Province in Quebec that confirm these predictions and
expectations. First, the Parautochthonous Belt (PB) adjacent to the foreland preserves evidence of Archean granulite facies
deformation with limited evidence for Grenvillian overprinting, whereas it presents evidence of extensive Grenvillian partial melting
further towards the hinterland. This confirms the hypothesis that the Grenvillian lower crust consisted of blocks with contrasting
viscosities. The second finding is that channel flow was not limited to the first Ottawan phase of the Grenvillian Orogeny, but was
widespread and extensive during the later Rigolet phase. Flowing rocks consisted of the partially molten Laurentian basement and its
sedimentary cover that were initially thrust under the Allochthonous Belt (AB). These ductile rocks then flowed around stiff anorthositic
plutons and lateral basement ramps leading to heterogenous patterns in structural elements (lineations and foliation) and strain levels.
Furthermore, the flow of PB rocks over strong basement ramps detached slices of the overlying AB, which were, in turn, dismembered
and incorporated in the flowing channel. Consequently, the most prominent tectonic boundary of the Grenville Province, the Allochthon
Boundary Thrust, which separate the AB from the structurally underlying PB, may occur at different structural levels of a given
transect. Geological mapping and tectonic interpretations are thus complexified, especially when working in northern Quebec known
for poor rock exposure within its dense boreal forests.

Finally, heterogenous strain is also observed in the Manicouagan area where lower crustal, high-pressure nappes of the AB were
forcefully expelled from the lower crust over a basement ramp and extruded into the partially molten rocks of the PB. Our structural
studies indicate that this process was accommodated by a high level of constrictional strain within the nappes and by transverse
folding of the PB host rocks.
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