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Late Paleozoic strata in Atlantic Canada fill a large and deep sedimentary basin, the Maritimes Basin. At its thickest point 

beneath the Gulf of St. Lawrence the basin occupies ~30% of the continental crust, and its subsidence has been the subject 

of speculation and argument for 50 years. In a series of papers from 1964 to 1968, Edward S. Belt outlined several 

hypotheses for basin development, including extensional, wrench, and compressional scenarios. Subsequent analyses have 

focussed on one or other of these hypotheses, but the cause of the extreme subsidence has not been fully resolved. 

Subsidence analysis is complicated by the expulsion of substantial thicknesses of Viséan salt at different times in different 

parts of the basin, resulting in anomalous and rapid subsidence events.  

Comparison of sedimentary and volcanic successions in the early basin history shows major contrasts across steep NE-SW-

striking faults, including the Belleisle, Kennebecasis and Clover Hill faults of southern New Brunswick, and probably the 

Cabot Fault of Newfoundland. The Rockland Brook Fault of Nova Scotia also separates contrasting successions, though it 

has a more E-W orientation currently. These stratigraphic contrasts are best explained by dextral strike-slip movements 

measured in tens or even hundreds of kilometres, which must have occurred during Late Devonian to Mississippian time. 

Dextral strike-slip motion on the NE- SW faults would have led to oblique extension on faults with more east-west 

orientations; asymmetric extension on these faults can explain the apparent northward migration of extensional igneous 

activity during the Late Devonian and Mississippian.  

From about 340 Ma onward, strike-slip displacements on E-W faults became more prominent, with the result that some 

earlier extensional faults were inverted, accommodating oblique shortening. Expulsion of evaporites began early, soon after 

deposition, but the timing of evaporite expulsion varied between, and even within, individual sub-basins. The most likely 

driver of evaporite expulsion was loading by clastic wedges derived from adjacent fault scarps. Evaporites beneath the 

western Cumberland sub- basin survived longest, into the Pennsylvanian. At this time, rapid loading, probably by alluvial 

fans derived from the Cobequid Highlands, led to evaporite expulsion, accounting for the extraordinarily rapid subsidence 

recorded in the Joggins area, where ~ 5 km of sediment was accommodated in less than 5 million years.  

Thus the evolution of the Maritimes took place in a tectonic environment that involved concurrent extension, strike slip, and 

shortening, all of which influenced the sedimentary record of the basin fill.  
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