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This map is one of a set of four (GSC Open file 3933A-D)
covering the physiography of the Canadian and Greenland Arctic:

Open File 3933A: Physiography, Labrador Sea Region
Open File 3933B: Physiography, Davis Strait Region
Open File 3933C: Physiography, Baffin Bay Region
Open File 3933D: Physiography, Innuitian Region

Physiography of the Innuitian Region

The map shows a shadow-illuminated image of a combined topographic and
bathymetric Digital Terrain Model (DTM) for a large portion of the Canadian and
Greenland High Arctic. Featured are North and North-West Greenland, Ellesmere and
Axel Heiberg islands, the Northernmost Arctic Archipelago, and the surrounding
bathymetry of the Arctic Ocean, interisland channels and northern Baffin Bay. This false
coloured image is illuminated from the north with colour changes representing contours
of elevation or bathymetric depth. The distribution of ice, shown in white, has been
defined with a gridded mask for Greenland (Ekholm, 1996) and polygons for Canada
(Digital Chart of the World, 1992).

The physiography of the Innuitian area generally reflects differences in bedrock geology and
structures, which influence different styles of erosion (Sempels, 1982). The region is broadly
divided into the tectonically active Innuitian Orogen, which forms the northern continental
rim, and the Central Stable Region, including the Canadian Greenland Shield and Arctic
Platform. These regions are outlined by Dawes and Christie (1991).

The map shows a vast, glacially dominated mountainous region with elevations on northern
Ellesmere Island exceeding 2500 metres, making these one of Canada's highest mountain
ranges. Prominent glaciers include: Grantland Icefield, Agassi Ice Cap, Prince of Wales
Icefield, Muller Ice Cap, and Devon Ice Cap. These ice covered areas are a mix of both broad
featureless topography where ice is thick, and highly textured topography, where thinner ice
reflects the fabric of the underlying bedrock. On Greenland several glacial tongues extend
from the vast Inland Ice and reach the ocean: Humbolt Glacier, Petermann Glacier, and
Ryder Glacier. On Ellesmere Island, Lake Hazen is the largest high latitude lake in the world.
The waterway that separates Greenland and Ellesmere Island, which includes Smith Sound,
Kane Basin, Kennedy Channel, Hall Basin and Robeson Channel, is also called Nares Strait.

Several seaward extensions of deep glacial drainage features (over 600 m) are noted (Peary
Channel, Nansen Sound, Lincoln Sea, Smith Sound, Inglefield Bay, Jones Sound, and
Lancaster Sound). Some of these drainage features have associated marginal deltas, such
as Nansen Sound, and were a significant control over the Pleistocene and Quaternary
evolution of the region. The amount of influence geological structures had on the geometry of
these drainage features is largely unknown. Two deep water regions (below 2000 m) are the
Arctic Ocean and Baffin Bay. In the Arctic Ocean, the Alpha Ridge separates the Canada
Basin from the Makarov Basin. Low data density in these areas significantly decreases the
ability to resolve sea-floor morphology.
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Data Sources

Topographic data for Greenland were provided by Kort and Matrikelstyrelsen (KMS) of
Denmark: a 0.01° x 0.025° grid (~1 km) (updated from Ekholm, 1996). Data for most of the
Canadian land area were provided by the United States Geological Survey (GTOPO30,
1999), as a 30 arc second grid (~1 km). The topographic grid for Ellesmere Island and Axel
Heiberg Island was produced from 1: 250 000 scale digital contours obtained from
Geomatics Canada. The areas were gridded to a 1 km resolution.

Bathymetric data points were assembled from databases of the Geological Survey of
Canada (GSC) and the Canadian Hydrographic Service (CHS). GSC's contribution was a
combination of Canada's National Gravity Database and the Marine Surveys databases.
CHS data came from existing digital data archives assembled as part of the Canadian Law of
the Seainterests. GEBCO digital bathymetric contours (Jones, et al., 1994) were used in the
Arctic Ocean and Melville Bay, where digital point data were sparse. Bathymetric depths
were standardized using a depth conversion of 1463 m/s. The adjusted point observations
were gridded at a 2 km resolution, using a spline interpolation method (Smith and Wessel,
1990), and finally regridded to 1 km for merging with the topographic observations. In most
coastal regions data are sparse and the topography of the seafloor is poorly constrained. In
these areas, extrapolated bathymetric values were used tofill the gap.
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