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The Geological Survey of Canada has been involved in 
the mapping and study of the Quaternary and shallow bed
rock geology of the Grand Banks of Newfoundland for the 
past 20 years. This has resulted in the production of a suite 
of published maps and reports and a regional understand
ing of the geological history. 

Quaternary sediments are very thin on most of the off
shore bank areas, overlying a monotonous sequence of shallow, 
seaward dipping, Tertiary strata. The present seabed sedi
ments were derived through reworking of previously depos
ited glacial materials during a post glacial sea level fall and 
subsequent Holocene marine transgression. Sediment transport 
is widespread in depths shallower than 100 m, and the pre
dominant bedforms consist of sand ridges, sand ribbons, sand 
waves, megaripples and ripples in gravel. Bedform orienta
tions suggest sediment transport to the southwest. Sand ridges 
are the largest bedforms and are oriented more or less 
north-south. Their origin is not clearly understood. Some 
may in part be relict with cores of late Wisconsinan mo
rainal coarse sediment, while others may be modern fea
tures formed in response to infragravity waves. 

The timing and extent of glacial ice across the Grand 
Banks has been difficult to determine, as most of the glacial 
sediments are buried beneath thick sand and gravel depos
its, resulting in problems in sampling. Much of the glacial 
section on the shallow bank areas has also been eroded dur
ing the Holocene marine transgression. However, large in
terbank channels, and a few areas beneath the shelf edge, 
contain sequences of multiple tills in the form of till tongues, 
which interbed with thick glaciomarine sediments. These 
mark positions of former grounded ice margins and can be 
easily dated. Their distribution indicates that late Wisconsinan 
ice was extensive and likely covered the entire continental 
shelf area off Newfoundland. 

An area in Halibut Channel containing multiple tills 
has been sampled with a series of boreholes. Geotechnical, 
biostratigraphic, chronostratigraphic and seismostratigraphic 
analyses suggest that both early and late Wisconsinan ice 
was extensive across the shelf south of Newfoundland. Ice 
domes may have formed during late Wisconsinan ice re
treat on the outer banks and were isolated from Newfound
land centered ice. 

Recent studies on northern Grand Bank and the south
ern part of the Northeast Newfoundland Shelf have revealed 
a complex Quaternary stratigraphy with varying styles of 
glacial deposition: (1) a large ice stream with a floating front 
in Trinity Trough, and (2) a retreating ice sheet margin that 
changed from a floating front to a tidewater front in shal
lower water. Till deltas, together with terraced and ribbed 
moraines, indicate a change in ice marginal conditions. Buried 
and open meltwater channels are interpreted as subglacial 
tunnel valleys. Some occur in a radiating pattern with the 
deposition of distal, 90 m thick, coarse morainal banks at 
the seaward end of the valleys, interpreted to have been de
posited in a tidewater frontal environment. 

A wide variety of other seabed and subsurface features 
occur across the Grand Banks of Newfoundland and include 
iceberg furrows and pits, megaflutes, pockmarks, gas-charged 
sediments, active gas vents, boulder fields and unusual "W" -
shaped bedforms. Regional surveys have identified large 
quantities of offshore sand and gravel that could be suitable 
for aggregate applications. Geological surveys have also 
identified the presence of dense benthic communities of sea 
cucumbers and shellfish and have contributed to studies, 
presently under way, in assessing the effects of bottom fish
ing gear on seabed habitat. 
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