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Fig.1. Antarctic ice shelf perimeters (black lines), basal melt rate distributions (color coded) and mass loss rate (circle graphs)
from basal melting (black fill) and iceberg calving (hatch fill) !
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Fig.2. Three modes of ice shelf basal melting. a)Mode 1 is driven by cold Dense Shelf Water (DSW), b) Mode 2 by warm
(modified) Circumpolar Deep Water (MCDW/CDW), and c) Mode 3 by surface waters [*%
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Fig.3. Autosub observations. a) location in the Antarctica; b) a MODIS visible satellite image from April 1st 2005 with Auto-
sub’s return leg indicated in red; ¢) map of Fimbul Ice Shelf showing water column thickness beneath the ice shelf and
bathymetry seaward of the ice front that is indicated by red line; d) Autosub’s outward and return legs indicated by red
and blue lines respectively, and north-south velocity component (positive northward, approximately perpendicular to
the ice front, averaged using a horizontal window 100 m wide) of currents measured by ADCP with an inset figure
showing the ADCP data in the vicinity of the ice front for the outward leg; e) vertically averaged ADCP currents after
subtraction of the modelled tide; f) salinity (bold), and potential temperature (0) with the freezing point of the water at
surface pressure for salinities measured on the outward Journey indicated by the thin green broken linel™
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Fig.4. Potential temperature (color coded), super-cooling temperature (black contours) and salinity (red contours) in the sec-
tion in front of AIS front observed by (a) Australian cruise in 2001 and (b) Chinese cruise in 2006. Super-cooling tem-
perature is the difference between potential temperature and freezing point at surface. The unit of temperature is °C.
Blue and white lines indicate depth ranges of CTD data and super-cooled water respectively”).
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A REVIEW OF ICE SHELF-OCEAN INTERACTION IN ANTARCTICA
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Abstract

Recent advances in the research of ice shelf-ocean interactions in Antarctica are reviewed in this paper.
Basal melt rate of ice shelves exceeds calving flux, making bottom melt the dominant cause of mass loss in
Antarctic ice sheets. Cavities under ice shelves can be classified into cold cavities—basal melt is driven by
dense shelf water—and warm cavities—basal melt is driven by modified Circumpolar Deep Water. The giant
Filchner—Ronne and Ross Ice Shelves in the Weddell and Ross Seas cover two-thirds of the total ice shelf
area in Antarctica but mass loss from their cold cavities accounts for only 15% of the net melting of all ice
shelves combined. Half of the net melting comes from several small, warm-cavity ice shelves in the
Amundsen and Bellingshausen Seas in the Southeast Pacific sector, which cover 8% of the total ice shelf
area. Modified Circumpolar Deep Water has been found to cause melting in the cold cavities under the Tot-
ten and Amery Ice Shelves in East Antarctica. Ice shelves cool and freshen seawater in their cavities. Ice
shelf water from cavities is at a very low temperature and will modify shelf waters and even contribute to the
formation of Antarctic Bottom Water. The recently observed freshening of Antarctic Bottom Water in the
Pacific and Indian sectors might be attributed to the enhanced basal melting of upstream ice shelves.

Key words ice shelf, basal melt, cavity, ice shelf water, Antarctic



