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Subglacial discharge from tidewater outlet glaciers forms convective bouyant freshwater plumes ascending close
the glacier face, and entrainment of ambient bottom water increases the salinity of the water until the plume
reaches its level of neutral buoyancy at sub-surface levels or reaches the surface. Relatively warm bottom water
masses characterize many fjords around Greenland and therefore entrainment would also increase the temperature
in the plumes and, thereby, impact the heat transport in the fjords. However, relatively few oceanographic
measurements have been made in or near plumes from subglacial discharge and, therefore, the potential for
subglacial discharge for increasing heat transport towards the tidewater outlet glaciers are poorly understood.
We present the first direct hydrographic measurements in a plume from subglacial discharge in Godthåbsfjord
(located on the western coast of Greenland) where a XCTD was launched from a helicopter directly into the
plume. Measurements of the surface salinity showed that the plume only contained 7% of freshwater at the
surface, implying a large entrainment with a mixing ratio of 1:13 between outflowing meltwater and saline fjord
water. These observations are analyzed together with seasonal observations of ocean heat transport towards the
tidewater outlet glaciers in Godthåbsfjord and we show that subglacial discharge only had modest effects on the
overall heat budget in front of the glacier. These results were supported from a high-resolution three-dimensional
model of Godthåbsfjord. The model explicitly considered subglacial freshwater discharge from three tidewater
outlet glaciers where entrainment of bottom water was taken into account. Model results showed that subglacial
discharge only affected the fjord circulation relatively close (∼10 km) to the glaciers. Thus, the main effect on heat
transport was due to the freshwater discharge itself whereas the subsurface discharge and associated entrainment
only had a minor dynamical effect on the fjord circulation. However, mixing of bottom water by subglacial
discharge also brings large amounts of nutrients to the surface and estimates of the potential nutrient transport
show that this may have a significant impact on the biological production in front of tidewater outlet glaciers.
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