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Deposition of glacial tills on the upper continental 
slope offshore southeastern Canada
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The distribution of glacial till on the upper continental slope 
off Nova Scotia and Newfoundland has been interpreted from 
high-resolution seismic refl ection profi les, multibeam and 
sidescan seafl oor images, and piston cores and grab samples. 
The presence of glacial till on the upper continental slope, to 
water depths of several hundred metres, is recognised from 
acoustically incoherent units that terminate on the upper slope. 
Piston cores confi rm the presence of a diamict in these units 
through grain size analysis and shear strength measurements. 
Variability in the morphology of iceberg scours also suggests 
till is present in the incoherent units.

Tills that reach beyond the shelf break thin into wedge-
shaped bodies (till tongues) on the upper slope. The termina-
tion of the till typically passes laterally into stratifi ed proglacial 
sediment deposited, on the upper slope, by sediment plumes 
created during retreat of the ice front. Proglacial sediment 
also interfi ngers with the till tongues and this morphology is 
thought to be created by fl uctuation in the position of the gla-
cial front. Till tongues are typically stacked with the youngest 
terminations progressing upslope in a retrogressive manner. 
Similarities in the morphology of till tongues (e.g. infl ection 
points) observed throughout a consistent stratigraphic record 
suggest that overall morphology is controlled by formative 
processes and/or the ability of the material to resist failure. 
This is also supported by the consistency in the position of the 
till terminations, ruling out fl ow till as a formative mechanism 
of till tongues. However, there is considerable variation in the 
morphology of till tongues across the Eastern Canadian margin 
and many till tongues terminate in failure scarps rather than 
passing into stratifi ed sediment. Retrogressive failure may 
occur within the weaker proglacial sediment and halt when 
reaching the more mechanically stable till.

This study has not yet provided new evidence on the tim-
ing of shelf-crossing glaciation. Review of recently published 
reports and theses shows that on the Scotian Slope, the most 
recent till-tongue dates from between 18.5 and 20.3 ka; off 
Laurentian Channel there was a maximal ice advance at about 
16.5 ka, whereas off the eastern and northern Grand Banks the 
maximum ice advance was at about 25 ka.
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