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The East Antarctic ice sheet (EAIS), which dominates the Antarctic Plate, is the largest 
and least ephemeral of Earth's ice sheets. It contains ice equivalent to a global sea level 
rise of ~70 meters. It has been established in recent years that the bedrock of an ice 
sheet plays a major role in controlling its behavior. However, the inaccessibility of the 
central Antarctic Plate has permitted only reconnaissance geophysical studies, 
generally comprised of widely spaced airborne radar sounding profiles, except in a few 
limited areas. Hence very little is known about the bedrock geology as the region is 
less than 1% ice-free and the exposed rocks are almost entirely coastal. A convergence 
of research activity, however, has focused attention on this least known of the 
Precambrian shield areas of the globe. 
 
The highlands of the central Antarctic Plate have been the nursery for East Antarctic 
ice sheets at least since the early Oligocene separation of Antarctica and Australia. 
Over the last decade, great strides have been made in compiling a marine geological 
and geophysical record of the deposits left by these ice sheets. In addition, enormous 
resources have been invested in extracting a Pleistocene paleoclimate record from the 
central reaches of the contemporary East Antarctic ice sheet. Most recently the 
scientific community has realized the importance of the isolated biome represented by 
the subglacial lakes that characterize the domes of the central East Antarctic ice sheet 
and evolve in concert with them. The impact of these research efforts and discoveries 
has been to spur major international research initiatives to study the evolution of the 
East Antarctic sheet and its subglacial environment. 
 
We propose an international collaboration to carry out a comprehensive program of 
long-range aerogeophysical surveys in central East Antarctica by operating out of 
McMurdo Station with a Navy P-3 Orion aircraft to collect gravity, magnetics and ice 
radar data. The objectives for these surveys include: characterize subglacial lithology, 
identify crustal boundaries and estimate crustal rebound; to provide ice sheet (and 
subglacial lake) boundary conditions of bedrock elevation, ice sheet thickness, surface 
elevation, surface accumulation, basal melt, and thermal structure necessary for 
modeling their evolution; to identify any "preserved" glacial geomorphology and map 
fault scarps indicative of Cenozoic (or older) tectonic processes; to constrain 
geothermal heat flux; and to determine the location, properties and connectivity of 
subglacial sedimentary units. 
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Results from these surveys will directly support the objectives of several international 
research programs in East Antarctica, including Antarctic climate and ice core 
paleoclimate records, offshore stratigraphy, and subglacial lake exploration. 


