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Gravity mass failures at the seabed in St. Anns Basin, off-
shore eastern Cape Breton Island, have been investigated with 
very high-resolution reflection seismic, sidescan and limited 
core, and multibeam bathymetric coverage. Quaternary mass 
failure features here are more abundant than in any other re-
gion of the Scotian Shelf and Grand Banks.

Most failures are rotational and/or translational slides with 
associated scarps, sidewalls, and depositional debrites. At least 
seven failure scarps are recognized on the basin flank and on 
topographic highs within the basin. They have associated depo-
sitional debrites occurring at the base of slopes exceeding 5° 
to 10°. Failure scarps are generally less than 10 m high with 
slopes exceeding 10° and have an amphitheater shape. They 
develop into chutes 1 km or less wide with run-out of <3 km. 
The parent material comprises stratified glaciomarine muds 
rapidly deposited from meltwater plumes. They are distrib-
uted on the basin flanks in thicknesses up to 25 m. Basinal 
equivalents are very thick (>50 m). Lobate debrites generally 
terminate in the thick glaciomarine sediments and structur-
ally disturb them, both through loading with over-riding and 
through lateral and upward displacement. Locally block-slid-

ing is recognized. These debrites can exceed 30 m thickness 
with volumes typically under 0.2 km3.

Post-glacial muds cover the lower part of the failure scarp 
and the debrite. A stratigraphic marker identified elsewhere 
as associated with the Younger Dryas chronozone lies strati-
graphically near the run-out toe of the debrite, indicating an 
early post-glacial failure age. All the failure deposits apparently 
lie at the same stratigraphic horizon suggesting that they are 
contemporaneous or penecontemporaneous. Sediment cores 
do not reach down to the debrite toe but radiocarbon dates 
on overlying marine muds yield an early Holocene age. Thus, 
timing between sediment deposition and failure is less than a 
few thousand years.

Basin margin faults reaching shallow strata (upper tens to 
hundreds of metres below the seabed) are recognized in the 
area. Though earthquake events are relatively small and in-
frequent, incidents here are greater than most areas of the 
Atlantic coast. A 4.6 ML event occurred during Christmas of 
2006. Failure triggering in this setting and elevated seismicity, 
compared with other shelf settings is assumed to be seismic-
ity-related. The timing is coincident with maximum isostatic 
adjustment. A similar but larger failure event on the eastern 
flank of the Laurentian Channel occurred at about the same 
time and may indicate a more widespread seismic affect. Other 
trigger mechanisms may include elevated shallow gas release 
rates, continued sea-level rise, and current erosion events. A 
controversial hypothesis of Younger Dryas meteorite impact 
on the North American continent and Laurentide ice sheet 
(c.f., J. Kenneth), would be sufficient to trigger mass failure.
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