
LABRADOR SHELF OFFSHORE AREA SEA – FINAL REPORT 

Sikumiut Environmental Management Ltd. © 2008          August 2008    103

Figure 3.14 Seismic Hazard Map – 2005 National Building Code of Canada 

Source:  Adams and Halchuk 2003. 

It is believed that most slope failures on the Labrador margin are retrogressive and retrogress 
back up slope until they reach the resistant glacial till or in some cases perhaps Tertiary bedrock 
at the upper slope. There are some very large failures that appear to involve failure of bank-edge 
material, including three major failures in perhaps the last 1 to 3 million years in the Hopedale 
Basin.  Such features appear more predominant on the Baffin Island margin.  Their distribution 
suggests that they may be related to ice loading during major glacial advances, although very 
large failures apparently involving bank-edge material certainly occur on the Scotian margin prior 
to glaciation. 

The recurrence interval of such very large failures involving bank-edge material appears to be 
measured probably in millions of years and certainly in hundreds of thousands of years.  The 
little data that does exist suggests that they are generally stable.  There are morphological 
scallops in the bank edges in places that may indicate old failures.  The Huntec data at the 
Geological Survey of Canada (GSC) that covers approximately the last 50 000 years, shows no 
evidence of major bank-edge failure.  If there is bank-edge subsidence (as inferred on the 
northeast Grand Banks), then it is regional basinal subsidence and not localized subsidence 
likely to create a geohazard. 

A number of large earthquakes have been recorded in Baffin Bay, with Magnitude 6 to 7.3 
events occurring in 1933, 1945, 1947 and 1957 (Basham and Adams, 1989).  There is evidence 
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of tertiary separation between Greenland and Baffin Island; although recent, the earthquakes in 
that region are considered a result of recent removal of surface loads from deglaciation.  The 
changing ground stresses are likely reactivating the faults that remain from the rifting episodes.  
Seismic activity in the study area on the Labrador Shelf is more closely associated with 
continuing Mesozoic rifting of the Atlantic margins.  Figure 3.15 presents the locations of large 
earthquakes (greater then Magnitude 5) in Eastern North America, indicating those within the 
study area.  The age of these events is unclear. 

Figure 3.15 Mesozoic Rifting of the Arctic and Atlantic Margins 

Source:  Basham and Adams 1989. 

3.2 Bathymetry 

The Labrador Shelf is approximately 150 km in width from shore and is characterized by water 
depths of less than 70 m within 2 km of shore.  Deep saddles, which run in a northeast-
southwest direction separate several shallow offshore banks with water depths less than 200 m.  
The banks extend to the edge of the shelf that rapidly drops off to depths greater than 3000 m 
(see Figure 3.16).   


