
Fig. 13. (a) A two-ship operation in severe sea ice conditions north of Greenland during the Lomonosov Ridge of Greenland (LOMROG) 2007 expedition. The

Russian nuclear ice-breaker 50 Years of Victory is clearing a path for Swedish ice-breaker Oden. (b) Screen shot of multibeam acquisition by Oden carrying out a

pirouette during the LOMROG 2007 expedition in 10/10ths sea ice cover on the Morris Jesup Rise north of Greenland. (c) The crest of Morris Jesup Rise mapped by

assembling several pirouettes in a mosaic of multibeam data. (d) The concept of the hokey-pokey acquisition methods that can be applied in severe sea ice conditions.

(e) Multibeam data acquired in heavy ice conditions by ice-breakers USCGC Healy and CCGS Louis S. St-Laurent in the Canadian Basin, central Arctic Ocean, using

two-ship and hokey-pokey acquisition methods.
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Conclusions

We have outlined the main methods by which the shape of the
seafloor and the stratigraphy of the material that underlies it
have been investigated. It is clear that major technological inno-
vations, often driven initially by military and industrial consider-
ations, have greatly enhanced the capability for imaging the
seafloor and mapping the marine stratigraphic record.

In particular, the development of MBES methods to produce
high-resolution digital elevation models of the seafloor has
allowed the acquisition of the images of many high-latitude areas
illustrated and discussed in the Atlas of Submarine Glacial Land-
forms. The horizontal resolution of these data varies from a few
tens of metres in deep water to a few metres or even better in shal-
lower water using relatively high-frequency narrow beam systems.
The advent of ice-breaking research vessels as platforms for the
deployment of MBES systems in Arctic and Antarctic waters has
also been vital.

The increasing availability of 3D seismic-reflection data
from northern high-latitude shelves has also allowed the mapping
of glacial landforms on the palaeosurfaces of buried continental
shelves. This is a growing area of research, increasingly stimulated
as 3D data are released to the wider academic community by
industry. Traditional shallow SBPs and 2D seismic-reflection
datasets continue to provide important stratigraphic information,
which is combined with landform mapping to provide the ful-
lest possible description of the geometry of submarine glacial
landforms.

The application of these planview and stratigraphic geophysical
datasets to the understanding of glacial landforms and the implica-
tions for the reconstruction of past ice-sheet extent and dynamics
is the topic of the following sections of the Atlas, to which this
technical discussion provides important background in the form
of a physical explanation of the operation of echo sounders and
seismic systems, together with some of the problems associated
with them.
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