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Satellite gravity gradient and airborne gravity views of the Antarctic lithosphere
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The GOCE+Antarctica project, part of the Support to Science (STSE) program of the European Space
Agency (ESA) is a new polar geosciences research initiative that aims to investigate the thermal and
compositional structure of the Antarctic lithosphere by combing satellite gravity gradients (Bouman e t
al., 2016), airborne gravity datasets (e.g. Scheinert et al., 2016), seismological (e.g. An et al ., 2015) and
petrological models in a forward and inverse manner. This approach will shed new light into the
fundamental interplays between Antarctic lithospheric architecture, bedrock topography, ice sheet
dynamics, and its dynamic relations with Glacial Isostatic Adjustment (GIA).
Despite large-scale aerogeophysical exploration efforts over Antarctica (e.g. Ferraccioli et al., 2011;
Aitken et al., 2014), knowledge of the crustal and lithospheric structure of the continent is sti l l l i mi ted
compared to other continents due to thick ice sheet cover and the paucity of seismic data. Our
knowledge of Antarctic subglacial bedrock has improved substantially in recent years (Fretwell et al.,
2013). However, it is estimated that the current bed compilation still has in some regions uncertai nti es
larger than 1 km, and if these occur where the bed is beneath sea level, they can also have a signi fi cant
impact on our ability to derive reliable assessments of ice sheet dynamics/stability.
We evaluate current seismological upper mantle and crustal models with the aid of satellite gravity
gradients and discuss trade-offs between the uncertainties of these models and estimates of
temperature and composition in the upper mantle. As a specific example, we also present a comparison
between satellite gravity gradient, airborne gravity and seismological views of the crustal and
lithospheric-scale transition between the West Antarctic Rift System, the Transantarctic Mountains and
the Wilkes Subglacial Basin in East Antarctica.
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