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Introduction: This report summarizes field measurements collected by the glaciology group
from the University of Alberta on the Devon Island ice cap in April/May 2010 as part of our
ongoing study of the dynamics and change of the ice cap. The work is focused along a north-
south transect from near the ice cap summit to its southern margin, and on the Belcher Glacier, a
major tidewater outlet glacier in the northeast of the ice cap. The 2010 field campaign was a
continuation of activities that commenced in 2004.

Summary of Activities: On the southern transect, we repeated measurements (begun in 2004)
of the surface elevation of the ice cap using GPS, and of snow properties using ground
penetrating radar (GPR), snowpits and shallow ice cores. We also maintained velocity stakes,
and serviced and downloaded data from 3 weather stations that were set up in 2004. We also
surveyed GPS/GPR profiles along the length of Belcher Glacier (first measured in 2009). These
measurements allow us to track changes in the thickness of the ice cap from year-to-year, and to
monitor changes in the extent of summer melting. Comparison with measurements from previous
years clearly shows the buildup of ice formed by refreezing of meltwater in surface layers of the
ice cap — a result of five unusually warm summers since 2005, during which melting has
extended to even the highest elevations on the ice cap. Such conditions have probably not
occurred on the ice cap since the late 1950s.

On the Belcher Glacier, we resurveyed our network of 37 velocity stakes using GPS
methods, serviced our 3 weather stations and 6 continuously recording GPS sensors, which
provide information about changes in the rate of flow of the glacier in the summer melt season.
These have now been running for three years and show us clearly how the glacier speeds up
when summer melting begins. 3 time lapse cameras were set up overlooking the glacier terminus
to monitor the glacier’s flow, breakoff of icebergs, and the breakup and removal of sea ice in the
fjord beyond the glacier terminus. They also show how the extent and location of the meltwater
plume that emerges from beneath the glacier changes as the melt season progresses. A clear
picture is emerging of how iceberg calving occurs at Belcher Glacier. Small icebergs calve
regularly along the whole glacier terminus but calving of large tabular bergs is confined to the
southern part of the terminus. Here, the glacier seems to be floating and the meltwater plume
emerges. The glacier’s flow speed seems to vary quite a lot in response to changes in how much
water drains into the glacier and how big the meltwater plume is. The biggest iceberg calving
and terminus retreat events are also linked to periods of high runoff and fast glacier flow,
suggesting that meltwater draining into the glacier can float the terminus and trigger tabular iceberg
production.
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