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Direct measurement of subaqueous melting at the front of calving glaciers
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This project aimed to quantify subaqueous melting at the front of calving
glaciers by mapping under-water ice geometry using a side-scanning sonar. We operated a sonar
(Imagenex Model 872) in proglacial lakes and fjords in Patagonia, Greenland and Antarctica. At the
front of Grey Glacier, a freshwater calving glacier in Patagonia, we found the ice front was
extending into the lake by 50-100 m under the water surface. Together with water temperature
distributions in the lake, our observation implies that ice melting is enhanced near the water
surface. Melt rate was not quantified only from the sonar data, but water temﬁerature, turbidity and

isotope measurements enabled us to estimate the subaqueous melting rate at the front of Grey
Glacier. The results provided new insights into the frontal ablation and evolution of freshwater
calving glaciers.
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