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1. Abstract

Multibeam swath bathymetric & TOPAS sub-bottom profiler data show that during the last glacial cycle the
West Antarctic Ice Sheet (WAIS) drained to the continental shelf edge of the Bellingshausen Sea through a
150 km wide, bathymetric trough (Fig. 1) as a grounded, fast-flowing, ice stream. The drainage basin
feeding this ice-sheet outlet would probably have encompassed parts of southern Alexander Island, south-
western Palmer Land & the Bryan Coast of Ellsworth Land, with an area of about 300,000 km®. On the inner
continental shelf streamlined bedrock & drumlins mapped by swath bathymetry (Figs. 2 & 3) show that the
ice stream was fed by convergent ice flow draining from Eltainin Bay & bays immediately to the east, as
well as by ice draining the Antarctic Peninsula Ice Sheet through the Ronne Entrance. Drumlins evolve
downflow into mega-scale glacial lineations formed in an acoustically transparent till unit in the outer shelf
trough (Figs. 3 & 4). Grounding-zone wedges on the inner and mid-shelf (Fig. 5) record stillstands of the
ice-sheet margin during deglaciation & imply a staggered pattern of retreat.

Geophysical data were also acquired from the upper & middle continental slope along 385 km of the
Bellingshausen Sea margin between 88°21'W & 78°07'W. Below about 1000 m water depth the contours
exhibit a distinct bulge-shape (Fig. 6). This pattern is limited to the area directly in front of the trough mouth
& is interpreted as a trough-mouth fan. TOPAS sub-bottom profiler records from the fan show acoustically-
transparent lenses of sediment (Fig. 6) which are interpreted as debris flow deposits recording downslope
remobilisation of glacigenic debris from an ice-sheet positioned at, or close to, the shelf edge.

Mega-scale glacial lineations & the large trough-mouth fan indicate the former presence of an ice
stream in Belgica Trough. Ice stream formation was controlled by a combination of topography &
subglacial geology. These new data indicate an extensive WAIS at the last glacial maximum (LGM) on the
southern Bellingshausen margin, which likely advanced to the continental shelf edge. In conjunction with
existing ice-sheet reconstructions from further to the south & north, this implies that ice sheet configuration
during the LGM along the Antarctic Peninsula, Bellingshausen Sea & Amundsen Sea margins was
characterised by fast-flowing ice streams which drained the WAIS & Antarctic Peninsula Ice Sheet
through cross-shelf bathymetric troughs, reaching the continental shelf edge.
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Fig. 1. Location map showing ship track, margins of Belgica Trough & palaeo-ice flow directions mapped from the orientation of
streamlined subglacial bedforms. Note bifurcation of flow emanating from the Ronne Entrance & flow convergence into Belgica Trough..
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