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Subglacial environments in Dronning Maud Land, East Antarctica
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To better understand spatial distribution of the subglacial environments, ground-based radar sounding data across Dronning
Maud Land (DML) were analyzed. Main parts of the data are from a 2800-km-long traverse of the Japanese-Swedish IPY
Expedition, including two deep ice-coring sites at Dome Fuji and EPICA DML. We examined relations between geometrically
corrected bed returned power [Pfeq]gs in decibel and ice thickness H. When H is thinner, [P,eq]qe Was found to decrease with
increasing H, which is explainable by variation of thickness for dielectric attenuation. But anomalously larger [P%eq]qs at
thicker H appeared commonly in polar plateau and in coastal area. In addition, the appearance of this phenomenon was
independent from frequencies or pulse width for radars. We suggest that the phenomenon is caused by existence of water at the
ice/substrate interfaces at thicker H. By inspecting features of the data, we distinguished between frozen bed and temperate bed.
We estimate 74 (x£3) % of locations along the investigated traces has temperate bed. Temperate bed conditions occur when
surface elevation is lower and H is thicker. Existence of water is supported by earlier direct detections of melted water at ice-
coring sites and identification of subglacial lakes by radars. Near the ice sheet margin, locations of temperate beds agree with
those of active ice flow. Near Dome Fuji, we found a very deep dome-shaped ice zone above large-scale subglacial mountains
with frozen bed conditions. Though dating this ice requires future investigations it is a candidate of the oldest ice strata in
DML.
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