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Shoreward oceanic heat flux in deep channels on the continental shelf typically far exceeds that
required to match observed ice shelf melt rates, suggesting other critical controls. IN the present
study we study the depth-independent (barotropic) and the density-driven (baroclinic)
components of the flow of warm ocean water towards an ice shelf. Using observations from the
Getz Ice Shelf system as well as geophysical laboratory experiments on a rotating platform, it is
shown that the dramatic step shape of the ice front blocks the barotropic component, and that
only the baroclinic component, typically much smaller, can enter the sub-ice cavity. A similar
blocking of the barotropic component may occur in other areas with comparable ice-bathymetry
configurations, which may explain why changes in the density structure of the water column have
been found to be a better indicator of basal melt rate variability than the heat transported onto
the continental shelf. Representing the step topography of the ice front accurately in models is
thus important for simulating the ocean heat fluxes and induced melt rates.
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